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LIX. Ai Accoimt of the EffeBs of EkElri- 
city in paralytic Cajes. In a Letter to 
John Pringle, M. D. F. R. S. from Ben- 
jamia FraakUn, Efji F. R, S* 

S I R, 

Read Jan. 12, / ■ E following is wliat I can at pre- 

fent recolledt, relating to the ef- 
ft&s of eledtricity in paralytic cafes, which have 
fallen under my obfcrvation. 

Some years fincc, ^vhea the news-paj^crs iii;ide 
iT^crtlun (if gieat cures performed in Italy or Gci- 
liiany, by means of eleAricity, a number of para- 
lytics were brought to me from different pans uf 
Pcnfylvania, and the neighbouring provinces, to be 
cledb-ifed ; vphich I did for them at their rcqueft. 
My method was, to place the pa^t firft in a chair, 
on an eledric ftool, su^d ^ number of large 
Urong fparks fi*om all parts of the a/fcdled limb or £de. 
Then I fully charged two iix-gallon glafs jars^ each of 
which had about three fquare feet of furface coated ; 
and I lent the united (hock of thefe thro' the affeded 
Umb or limbs *, repeating the droke commonly three 
times each day. The firft thing obferved was an 
immediate greater feniible warmth iii the lame limbs, 
that had received the ilroke, than in the others: 
and the next morning the patients ufually related> 
that they had in the night felt a pricking fenfation in 
the fle/h of the paralytic limbs $ and wouhl fome^ 
times (hew a number of imall red fpots, which they 

Vol. 50. ^**P* 
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fuppofed were occafioned hy thofe prickings. The 
limbs too were found more capable of voluntary- 
motion, and fcemed to receive ftrength. A man, 
for inftancc, wiiu could not the firft day lift the 
lame hand from off his knee, would the next day 
raife it four or five inches, die third day higher j and 
on the fifth day was able, but with a feeble languid 
motion, to take off his hat. Thcfe appearances 
gave great fpirits to the patients, and made them 
hope a perfed: cure ; but I do not remember, that I 
ever faw any amendment after the fifth day : which 
the patients perceiving, and finding the (hocks pretty 
icvcre, they became dikouraged, went home, and 
in a fhort time relapfcd ; lo that I never knew any 
advantage from eledlrieity in pallies, that was per- 
manent. And how far the apparent temporary ad- 
vantage might arife from the exercUe in the patients 
journey, and coming daily to my houfe, or from the 
4>irits given by the hope of fuccefs, enabling them 
to exert more ftrength in moving their limbs, I will 
not pretend to fay. 

Perhaps fomc permanent advantage might have 
been obtained, if the eledric fiiocks had been ac- 
companied with proper medicine and regimen, un- 
der the diredUon of a ildlful phyfician. It may be, 
too, that a lew great firokes, as given in my me* 
thod, may not be ib proper as many (mall ones; 
iince, by the account from Scotland of a cafe, in 
which two hundred ihocks horn, a phial were given 
daily, it feems» that a perfed): cure has been made. 
As to any uncommon itrex^th fuppofed to be in the 
machine ufed in that cafe, I imagine it could have 
no fhare in the cfkOt produced i ^oe the ihength 

of 
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of the ihock from charged glafs is in fn'oportion to 
the quantity of furface of the ^afs coated ; fo that 
my (hocks from thofe large jars muft have been 
much greater than any, that could be received from 
a phial held in the hand. 
iam» with great fdped» 

S I R, 

London, Your moft obedient Servant^ 
Tkczi, 1757. 

R. Franklin. 



LX. Obfervations on the late Comet in Sep- 
temt)er and Odlober 1757 ; fnade at the 
Hague by Mr. D. Klinkenberg: In a 

Letter to the Rev, James JBradky, D. Z). 
Ajironomer Royal^ arid F.R.S^ and Mem- 
ber of the Royal Academy of Sciences at 
Paris. Trotted from the Low Dutch* 

S I R, 

lUidJan.12, ^ Hope you will be pleafcd to excufc 
»75** Jl^ the liberty, vvlnch I t.ike, of troubling 
you with my obfervations ori the comet, which 
made its appearance here, and in other parts of Eu- 
rope, in the months of September and Odtober laft ; 
and which, according to the news-papers, was firft 
obferved the nth September by Mr. Gartner, at 
Dorlkcurtz near Drefden ; then by me, on the i6th 

Qqq 2 of 
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of the faid Month, here in the Hague $ and after- 
wards in different places. As I find, that you have 
obfcrved the comet, I doubt not but tiiat you have 
done it in the moil accurate manner ; and my gicat 
love for this fcience induces me to beg, tJiat 1 may 
have the hr.npinefs of knowing foinc of your ob- 
fervations. ?/iy good friend Mr. Struyk at Aiiifter- 
dam wrote nic iome time ago, that he intended to 
afk the fame favour of vou ; but I have not fince 
heard any furtlicr from him. 1 obferved this comet 
from Scptemb. i6th in tiic morriing, until OLlob. 
the iith in the morninn: ; and luund its fituatiuns, 
according to my mctiiud, as follows : 
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But the two I a ft oblervations will, in my opinion,, 

differ the moll ; becaufe, when I made them, I was in - 
feme doubt about tlic adjuflment of my inllruments ; 
and the comet wa^ then far advanced into the morn- 
ing; ravs. T have, f.ncc the month of February lafl 
to the end of Alay, made fundry obfervations oa 
iixed ftars, with a telcfcope of 16 inches, made by 
Mr. Short j and with a pendulum clock, made after 
the manner of Mr. Graham, by Mr. VryhthofF of 
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this place. In the months of February and March, 
by a medium of tiLilit oblcrvations, I fi)und, that by 
tlie clock, the ilar RiGfcl, in every daily revolution, 
paffcd 4 min. 2^ fcconds of time earlier, in the telc- 
Icopc ; and in tlie latter end of May I found, by fix 
obiervations, (the clock not in the leaft changed or 
altered) on the ftar Spica Virginis, that that ftar, 
in every revolution, palTed 4 min, 5-3 fee. earlier, ia 
the fame telcfcope ; which intervals differ pretty 
nearly ly feconds of time from one another. Whether 
this difference ariles from any defe^l in the clock, 
or whether it proceeds from any fmall difference of 
velocity of the earth's motion round its axis, I would 
have been very glad to have enJLavi utLd to find out 
by farther inquiry, had not ti.c d'^ith of Mr. S. 
Kuenig interveiicd, and J thereby liindercd from con- 
tinuing my obfervations. The above obfeivations 
were taken in the obfervatory of his illuftrious High- 
nefs the minor Prince of Orange and NalTau, C^c, 
under the diredion, and with the approbation of the 
aforefiiid Mr. Koentg. After the death of that gen- 
tleman, I petitioned her Royal Highnefs the Princefs 
Governefs of thefe Provinces, &c. that I might have 
leave to continue my agronomical* obfervations ; hut 
as yet I have not been able to obtain her Royal 
Highne&'fi permiifion : otherwife I would have ob« 
ierved this laft comet with more exadnefs. Had I 
been able to purfue the above-mentioned obiervations, 
I would, for the greater certainty in regard to the 
pendulum, have made ufe of a farther precaution. 
By means of a ftove, with the help of a thermo-> 
meter« I would have endeavoured to have kept the 
room (ia which thejclock ftood) in the'winter, and 

at 
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at all times, in the fame degree of heat it had at the 
time I made the obfervations in the fummer. I 
wouid alfo have daily obierved and noted the moon's 
place, at the time of the obfervations. Tho' this 
is but a flight obfervation of mine ; yet I mai^e no 
doubt, but that in cafe, by the different diftances of 
the earth from the fun, and the different diftanccs 
and fituations of the moon with ni ped: to the earth, 
and the refpcdtive effc<5ls produced by thefe caufes, 
any inequality arifes in the velocity of the diurnal 
motion of tlic earth on its axis, you (who have 
made the moll: luhhnic oblcrvations on the aberra- 
tion of the fixed liars, and more than any mortal 
ever did before) muil liave diltuvercd, and are well 
acquainted, with the fame. 

As my above-mentioned obfervations on the co- 
met appeared too Incorred to undertake a calcu- 
lation ibr the aTceitainuie of its padi from the theory, 
I contented myfetf with efieding it by a conflruc- 
tion. By this means I Jbund, on a figure, whofe 
globular orfpherical diameter was 13 | Rhineland 
inches, as follows: 

That the comet was in its perihelion the 21ft of 
Odober, at two of the clock in the afternoon : the 
place of the perihelion 3 degrees in Leo. The co- 
met's diftahce in the perihelion from the fun was 
about 34 parts, whereof 100 make the mean diftance 
between me fun and the earth. The inclination of the 
comet's orbit with the ecliptic 13 degrees } and the 
ibuthern latitude of the perihelion alifo 13 degrees: 
the afoending or north node Q 4I degrees in JScorpio $ 
and the comet*s motion diredt, or according to the 
ofder of the figns of the zodiac. On this fuppofi- 



[ 487 ] 

tion I have, for fome of the times of obfervations, 
eftimated the apparent places of the cornet, and 
ibund them as follows i 



LfMg. Latit. 

SepC* >8» at 3^ ante ncrid. In S il^taA^ deg. Noith«- 

ig — 4 S 2Z 8A 

,a-.2» ^ — ^ 3| 

aj — 4 — a 7f 54 

.*5— 4| — — — a H f — 4 

»«— 4 — — — a Hi — «i 

Oft. 4—44 — . — — 9t ■ — » — South. 
9^41 ^ ^ _ IK 19} — 3f 

11 — 5 ^ — — — 3^ 



The obfervations, which I have taken, to ground 
the meafurement on, are thofe of the i6th and 23d 
of September, and of the ift of (Mteber. It ap- 
pears yery evident, not only from this rough calcu- 
IatioI^ but every other circumftance of this comet, 
that it is not the iame with that in the year 1682 :. 
whichy on certain accounts, is very defirable to be 
known ; for both here, and in other parts of the Ne- 
therlands, there have been fome people, who have 
publiflied mere conjedhires ; and have ventured (very 
minately and exa^ly, as they pretended) about the 
time that this comet firfl made its appearance, to pre* 
did the return of the comet of the year 1682. But by 
the above, the weaknefs of their preteniions is very 
evident to all the world : whereas, if this had proved 
to be the expeded comet, they would have aflumed 
to themielves much undue praife, and have pretended 
to knowlege even fuperior to the eveiy^i-where rnuch^ 
celebrated Newton and Halley« 

It appears alfo probable to me, that this comet is 
none of thofc already calculated, or brought upon a 
lift, by MelSieurs Halley and Struyk. it is fome what. 

remarkable,. 
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fttdarkable, that die line of the nodes U almoft at 

right angles with the long axis of the ellbfis % which 
correlponds nearly with the comets of the years 
1580, 1 6^1^ and x686; butthofe had their peri- 
helichs northward of die ecUpdc ; wfaertas the peri- 
helion of the laft, which we We lately icen, was to 
the fouthward of die eclipdc. 

I have the hpnonr to lubicribe myietf, with the 
moft perfed efteem for yoB> and your luUimetedieay 
very refpedfutlyj 

S I R, 

Your very humble and obedient Servant, 

Hague, 13th Dec. T\ vv t. L 

1757. D. Klinkenberg. 



LXI. Remarks on the different Temperature 
of the Air at Edyftone, fr-om that ob- 
Jerved at Plymoutii, between the jth and 
i^tb of July 1757. By Mr. John Smea* 
toiij F» R. S* 

SIR, 

Read Jan. 12, N the reading of Dr. Huxham's 
' V_y letter at the IsSk meeting, fome ob- 
fervations occurred to me, concerning the diltcrent 
temperature of the air, which I had obferved at the 
Edyftone, from what had been obferved by the 
Dodor at Plymouth^ between the 7th and i4th of 

July 
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Jui)' laft : which having been defired by fomc mem- 
bers to he put into writiiijgi I bcg leave to trouble 
vou with the following. 

Edyftonc is diftant from Plymouth about i6 
miles, and witjiotit the head-lands of the ^luid 
about II. 

The yth and 8th were not remarkable at Edyftonc 
for heat or cold : the weather was very moderate; 
with a Hght breeze at eafT: ; which allowed us to 
Work upon the rock both days, when the tide 
fcrved. 

About midnight, between the 8th and pfh, the 
wind being then ircni at cnfl, it was icmarkably 
cold for the fcalon, as 1 had more particular occafion 
to obicrve, on account of a lliip that was cart: away 
upon the rocks. The wind continued cold the pth 
all day j which was complained of by fomc of the 
fhipwrecked feamen, who had not time to fave their 
cloAths i and (6 irefh at eaf^, as pitvcnted our going 
near the locks, or the 'wreck $ and ib continued till 
Sonday.the ibth i when, ilbeing no profped of a 
fodddn altentkm of wcadier, I returnea to Pljrmooth 
ib a Ming boat, wrapped up in my thick coat. As 
ibon as we got within the neadfauuifl^ I could per« 
ceife< the Wind' to* blow confidcr^ly warmer $ but 
not ib warm as to make my grtiat coat uineaiy* 
Having had a quick pafTage,* in thit manner I went 
home, to d» great auoniuiment of tiie family to' fee 
me ib wrapped np, when tlicj were complaining of 
the exceffivc heat : and indeed, it was jiot long be- 
lore I bad reafon to join in their opinion. 

This heat I experienced till Tuefda^ iSat latb; 
When I again went off to iea, where I mund the air 

VoL»5o» Rrr very 
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very temperate, rather cool than warm 5 and fo con- 
tinued till Thurfday the 14th. 

In my journal for Wcdnefday the 13th I find the 
following remarks, r/;^. " This evening's tide" (from 
o A. till I 2 A.) the wind at eaft^ bnt moderate^ 
with frequent flaflies of lightning to the fouth- 
warti. Soon after \vc ;Tot on board the ftore- 
velTcl, a fquall of wind arole from the fouth-wcll 
on a iuddcn, and continued iur about a mmutc ; 
part of which time it blew fo hard, we expected 
the mafts to go by the board : after which it was 
perfcdly calm, and preiently after a breeze re* 
turned from the eaft.*' 
' And in the journal of the 14^1 Is cntned, Thi» 
*^ morning's rae" fvtz, from 1 M to i A.) the 
^* dr and iea quite calm." 

Hence it appears, bow difieient die temper of the 
air mty 'be- tn a fmall di(Unce s and to what finaU 
ipaces fi^oalltf of wind are fi»metime$ confined; 

It may not be amifs further torobienre upon this 
head, that once» in returning from Edyfione, having 
got within about two miles of the Ramhead, we 
were becakncd} and here we loUed about for at Icail 
four hours; and yet at the &me time faw ve&l6^ 
not above a league fiom us, going out of Plymouth 
Sound with a &dtk of wind, mole diredion was 
towardf us, as we could obferve from the trim of 
their fails } and as we ourfelves expetieDood^ afver 
we got into it by taddng and rowing. 
- lam^ Sir, 

Your moft humble Servant, 

Furnival's-Tnn Court,. T c 

LXIL 
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LXII. An Account of the Ea?'lhquahe felt in 
the IJland of Sumatra, tn the Eaft-indies, 
T in Novenri^' and Deceihber 1756* In 
tUtter from Mr.Y^^ to the Re^ Dk 

■j Stukelcy, aalcd at Fort Marlborough, in 
^ the IJland ^Sumatra, Feb. 20. 1757.' 
Cofhmunkated by ,the Refa^ Wm, Stukclgr, 

Rcaa Jan. 12, rnp\ HE earthquake at LUboh, which 

gave mean accotmt t>fy war 
dertainly the moft awful tremendous calamity, that 
Im ever- happened in the world. Its cfieds are ex»l 
-•treiiKl7 wonderful and amazing ; and ic ieems, as. 
you obferve, to have been felt in all parts of the 
globe. On the 3d day of the fame .piprai the earth- 
quake of Lifbon happened, I felt at Manna (x)a 
violent (hock myfelf j and from that time to the 3d 
of December following I felt tio lefs than twelve' 
different (hocks, n!1 ^vhich I took an exad account 
of in my pocket*bock. Since which we have had . 
two very fevere earthquakes, felt, we believe, through- , 
out this ifland (2). The walls of (3) Cumber- 
land-houfe * were greatly damaged by them. Salop- 
hou/e^, my own (formerlylVrr. MafTfv's), the houles 

( 1 ) Maanft Itei «boat'$o unlet to the tnAmird Qf:MaiiboiDugh, ' 

(2) Tlie ifland of Sumain it between 7 aad 800 milct Ittig ' 

from north to Touth. 

(3) Cumberiand'houfe is a new wcli-buUt houie foe the govcr< 
nor oi' the plaou .... . ' ■ - * 

Rrr a-' . 
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of Lave (^) and Manna, were alt ended hf t&em.;, 
tDd 'tv^ wocks'at the ibgar-pkiMm (f) recelvied 
confiderable damage. The pouod ottened aeav tbft 
^alloe (6) at Bencoolent and up the River in ieveral 
places ; and there ifllied thereiroai fulpbureow earthy, 
and large quantities of water« fending fbrtha moft 
iotDl^rahlenench. PobbPokt(9)wa8iiuKhcnudke(i 
at the iame time » and Ibme ibofions ( 8) io-land at 
Manna weie d^ftroyed, 9fid many peoplci in then^ 
* Theie are all the ill eSc&s, thflqave come to our 
knowlege ; buc» it ia reafonable to foppoie, not all 
the daiuigei^ that has, happened upon ttie ifland. 

• • f 

LXIII. Concerning the Fall of WaHr mdm 
B^idgei. By Mr. J. Roberlfbn, JKf^Sl''^^ 

'9. QJOME tiipe before the year 1740*. 
[ , * »^ problem about the fafi of water, 
cccaiibiied by tlic pici b of bridges built acrofs a rivcr^ 
was much, talked of 9jt JLoodoii, ron account of the 
fifll that i|^ w.as fuppofed would be at the new bridge ' 
to be built at WeftminO!er>. h> Mr* HawI^iQiore's and , 
Mr. Labelye's pamphlets^ iof^fiftf jffff^Aod m[ 



(4} Ltye houieor h&orf it ibout 30 miliM tiylkm aoctfaward oi 

wart). 

(5) The fugar-plantation is five or fix miles from Marlborouglu. 

(6) The quaiiat is the country word for a river's mouth. 

(7) Poblo Pflim liit about mm league! t» Iht Ib^tbivard gii 
Marlborough. ' ^ f««^ «; ^-w* i^l .V. ♦ 

.|8) ace viUapfc^ i ; :\ 
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173^, and the latter in i735?» the rcfiilt of Mr. La- 
belye's computations was given : but neitlicr tlie in- 
veftigation of the problem, nor any rules, were at 
that time exhibited to the public. 

In the year 1742 vvas publiflied Gardiner's edition 
of Vlacq*s Tables j in which, among the examples 
there prefixed to fhew fome of the ufes of tiiolc 
tables drawn up by the late William Jones, Efq; 
there are two examples, one ihewing how to com- 
pute the fail of water at London-bridge, and the 
other applied to Weftminfter- bridge : but tliat ex- 
cellent mathematician's inveftigation of the rule, by 
which thofe examples were wrought, was not printed,, 
altho^ he communicated to feveral of his friends copies- 
thereof. Since that time, it fecms as if the problcn*^^ 
"had in general been forgot, as it has not made its ap- 
pearance, to my know lege, in any of the fubfequent 
publications. Ab It is a problem ionic what curious, 
tho' not ditiicult, and its lolution not generally known 
(having leen four different folutions, one of them- 
very imperfed^, extracted from the private books of 
an office in one of the departments of engineering in 
a neighbouring nation), I thought it might give fome: 
CBtmimnent to the coriottfr m tilde matter if the 
whole procefs were publiflied. fii the ftllbwing in* 
veiligation, much tne iaine ymdk Mr. Joi»^% as the 
demonilnilions of the principles thewin uM appeared 
t& be wanting, they ase hm attc ia g i e A te> be fup> 
plied. 

Frim CI PL E ak 

Ir Abeti^ Mf^ that in the firfi fecsni of time Map 
JkUm tie bight vf a^afj to acquired fucb ^ 
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lociiyt that^ mrSmg unijormly therewith^ ivill in, 
the next Jecond ofttm move the length ofiz feet, 

II. The Jpaces run tbro* by falUng Mies are propor- 
tiomilto we another as tie ffuares of their laji or 
acfuind vekcifies, 

Tiiefe two principles are demonftnted hy the 
writers on mechanics. 

III. Water forced out of a larger chanel thro* one 
or more fmaller pajfaget^ will have the ftreams thrS 
tbofe pajfages contrasted in the ratio of i^tott. 

This is {hewn in the 36th prop, of tl)e id book 
of Newton's Principia. 

IV. In eny Jlream of water ^ the velocity // fuch^ as 
would be acquired by the fall of a body Jrom a 
height above the Jurjace of that jlream. 

This is evident from the oature of motion. 

V* Titf vebeities of water thro' different pajfages of 
the fame height, art reciprocally proportional to 
their kreadths* 

'BiKt at fome tune, the water mad be delivered . 
as &ft. as it comes } other wife the bounds would 
be overflowed. 

At that tiihe» the lame quantity, which m any 
time flows thro' a &8aoa in the open chanel, is . 
delivered in equal time thro* the narrower jiai^.> 
fages \ or the momentum In the narrow paflages 
muft be equal to the momentum in the open^ 
chanel ; or the redangle under the fcdion of the 
parrow paf&iges, by t&ir mean velocity, mufl bei^ 
• equal to the redUngle under the icdion of the 
open chanel by its mean velocity, 

There^ 
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Therefore the velocity in the open chand Is to 
the velocity in the narrower palTagcs, as the fcc- 
tion of thofe paffages is to the fe£tion of the open 

chaiidt 

But' the heights in both feaioos being equal, 
the fedions are diredlf as the breadths $ 

Confequently the veloddes arc leciprocally as 
the breadths. 

VL J5i a naming firtam^ the water above any oh- 
ftoiUs fut therein nmU rife to fucb a height, thai 
^ its Jail the fir earn mrf hi dtjebarged as fafi as 
ttemes. 

For the fame body of water, which Howed in 
the open chanel, maft l»fs thro' the parages made 
. bytheoli^acles: 

And the narrower the pa&ges» the fwifter will 
be the velocity of the water : 

But the fwifter the velocity of the water, the 
mater is ^e hei^t, from whence it has de*- 
. Kended : 

Confequently the obibdes, which contrad the 
chanel, caufe the water to rife again(t them. 

But the rife will ccafc> when the water can run 
off as faft as it comes i 

And this muft happen, when, by the h\\ be- 
tween the obftaclcs, the water will acquire a ve- 
locity in a reciprocal proportion to thaf: in the 
open chanel as the breadth of the open chanel is 
to the breadth of the narrow pailagps. 

Vn. The quantity of the fall caufed hy an ohjlade in 
a runningpreatn is meafured by the difference be^ 

Pween 
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t*wee?i {It heights fallen from to acquire the ueloci' 
tin in the narrow p^flagfS and open cban>'l. 

For juft above the fall, the velocity of the ftreani 
is fuch, as would be acquired by a body falling 
from a height higher than the furface of the 
water : 

And at tKe ftll, the velocity of the ibetm is 
tuchy as would be acquired by the 611 of a body 
from a height more elevated than the top of die 
filling ftream ; and ooniequently dse jfill it 
* lefs tfian this height. 

Now as the uream comes to die* fall with t 
velocity belonging to a fall above its furface } 

Coni^equently die height belonging to the velo- 
city at the fall m\ih be.dtmtni(hcd by the he^ht 
belonging to the velocity, with whidi the fbcam 
arrives at the ML 

Jn a cband (f running loafify whofi hre^dtb is cm- ■ 
' tra&ed fine 0r more ^ftacltsi the kreadtb 9f 
the chanel^ the mean velocity ef the whole fiream^ 
and the breadth $f the mutter^mrf between the Ifb- 
ft (teles being given ; To find the quantity of the 
fall eccafoned by thofe ohjiacles* 

Let b =3 breadth of tl>e chanel in feet. 

V = mean velocity of the water in feet per fee, 
c » breadth of the water-way between the 
' obfbudes. 

Now 2f:2x::^;^rthe water-way con* 

trat^d, • • • * • • • FrincifleW^^ 

And 
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And — c : ^ : : V : — V the weXocfer kc. in the 
as *i < . , 

water-way between the obftadcs., • • Principe V. 

Alfo To" : vv a I ^ thQ height fallen to 

acquire die veL v.- IMIL 

AndTa '.^'xvv::a: ^* x ^ the height 

Men to acquire the v«l. i|i V. . • . • . I.&II. 
; ThenSa^x- — -istbemcafttieofthcfin 

vn 

required • 

Or X ^ is a rul^ by whidi tlie M my 

be rcadilY computed. 

EzAMPLB I. For Lmdm^Bridge, 

By the obfervations made by Mr. Labelye in 1 74.(5, 
The breadth of the Thames at London-bridge is 

midfeet; . 

The fum of tlie vyater-ways at the time ot the 

greateft fall is 236 feet 

The mean velocity of the ftream taken at its fur- 
^cc juft above bridge is 3^ feet per fecond. 

Under almoft all the arches there are great num- 
bers of drip-(hot piles, or piles driven into the bed 
of the water-way, to prevent it from being wafhed 
away by the £all. Thefe drip-(hot piles confidc- 
rably contrad the water-way?, at Icaft ^ of their 
mcafurcd breadth, or about 39^ feet in the whole. 

Vol.50- Sff So 
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So that the water-way will be reduced ta i^i 

feet. 

Now b = 926i t « iptfji v » 3ii «« 

And j^6053?^ 5= 31,41^6 i and 31,41^^'-*^ 

= o,iff8r. 

Then 30,44^^ x 0,1 jj^i = ^7^9 iect» ^ fait 
fought after. 

By the moft exa(5l obfcrviuions made about the 
year 1736^ the mcafure of the fall was 4 feet 9- 
kches. - ' V 

Example 11. For Weftminfier-Bndge, 

' Altho' the bfctdth of the rWer at Weftmmibr- 
bridgp is iiaoicet $ yet, at the dme of the grcatefl^ 
h\K there is water thro' only the durteen large arches,' 
which amount to 820 fi:ct : to which adding the 
breadth of the twdiC iatcmnediate piers, equal to^' 
J 74 feet, gives 5^94 for ^ Itfeadth pf the river at 
that time: and the velocity of the water juftahove* 
bridge (from many experitqents) is not greater than . 
2ti|: &tt fer ieoond. 
Here3s=5>P4^r«s»8*0| v«:2i5 4^=*^4,3SS*' . 

And 
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Ani i,44j'* ea 2,o8l { Aard ItOSi— I a: IfiSt 
^ aid 

A«i»«' = f «=T55 And 5y « i63<64-;^ =• 

Then x»oS2 x o,ojH 0^084 feet, the fall 

Which is about r inch ; and is about half an 
inch "more than the grcateil fall oh^erved by Mr. 
Labeiye. 



LXIV. jin Account of the Eartbqualte in 
the Weft Parts ^ Q>mwall, July i^th 
1757. By tie Rev. William Borlafe, 
M. F. R. S, Communicated by the Rev* 
Charles LytCdtoii» LL.Dn Dean of £xe- 

«^J>f ««Y^^ Ffld«y ihc 15th «f July, lysr. 

■7SS- \^ g violent ihock iof an earthquake 
was felt In tho wefieni parts ef Cornwall 

The thormoatieter had been higher than uiiialy 
and llie weadier hot, or eaha, oi both, ^r eight 
days hefbiei wind eaft and iiordi-eaft. On the 
I4di m the niorniog, the wind fiiiftiBg to the fouth* 
weft, the weather calm and hasty, tfaoe was % 
Ihower. Thfe aftemoail kaanT oaA fidr, wind nordi- 
weft. The barometer medersteljr high* but the 
maranry icmarfcabJy variable. 



[ 500 ] 

On the 15th in the morning, the wind frcA at 
north-weft, the atmofphere hazy. Being on the 
lands, half a mile caft of Penzance, at jo A. M. 
near low water, I perceived on the furface of the 
fands a very unufual inequality : for whereas there 
are feldom any unevennelles there, but what are 
made by the rippling of the water, I found tfae^ands, 
fpr above 100 yards fquare, all full of little tubercles 
(each as larae as a moderate mde-hiU), and in die 
middle a Ubck fpeck on die tbp, at if fbrnathing 
had liTiied thence. Between thefe convexities vnm 
hollow bafons of an equal diameter. From one of 
thefe hollows there iifued a ftrong rulh of Dvate^ 
about the bignefs of a man's wrifi, never obfcrved 
there before nor iince. 

About a quarter after fix, P. M. the iky duiky, 
the wind being at weft oorth>well, it fell quite oalm- 
At half paft being then in the fummer-houfe at 
Keneggy, the (bat of the Hon. J. Hasris, "Efqi, near 
Penzance^ with fome company, we were iuddbnly 
alarmed with a rumbling noife^ as if a coach or 
waggon had paiied near us over an uneven pavement ; 
but 9)e noife was as loud in the beginnine and at the 
end, as in the middle $ which neither the found of 
thunder, or of carriages, ever is. The fsifh-cafe^ 
ments jarred: one gentleman thought his chair 
moved under him; and the gardener, then in the 
dwelling houfe (about an hundred yards diftant firom 
us) felt the fione pavement q£ the room he was m 
move very fenfibly. 

In what place die (bock began, and whether pro*- 
gicifive or inftantaneous in the feveral places where 
it was felt, is uncertain, for want of accurately dc^ 
'tetmining the prcciib-pQiafc of time in diilant places. 

The 
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The fliock was not equally loud or violent. Iti 
extent was from the illes of Scilly e art: ward as far 
as Lilkerd, and towards the north as far as Camci- 
ford i thro' which diftrid I fhall trace it, according 
to the beft informations I could procure. 

In the ifland of St Mary, Scilly, the fhock was. 
violent. On the fhores of Cornwall, oppofite to 
Scilly (in the parifh of Senanj near the Land's-end) 
the noife was heard like that of a ipinning-wheel on 
a chamber-floor. Below'ftair» tbm was a cry, that 
the faoule was (baking ; and the brafs pans and pew- 
ter iratded one agaihft anodier in feveral houfes in the 
ftme parUh» la the adjoining pari(b of St. Jufl, two 
young men being then fwimming, felt a ibong. and 
very unufoal agitation of the lea* b the town ofPen- 
z«nce» in one hoofe the chamber-bdl rang > in an- 
other the pewter plates, placed edgeways on a ihelf, 
ihifted,. and ilid'to one end of ihe fiielf : and it was. 
every-where perceived moie or lelfr, according as peo- 
ple's attention was engag^. 

At Trevailer, the ^at of William Veale^ Enquire, 
aboat two miles from Penzance, the noife was heardj* 
and diotight at iird to be thunder: the windows^ 
ihook, and the walls of the parlour, where Mr. 
Veale (at» vifiUy moved^ The jarring of the win«: 
dows continued near half a minute ; but the motiof^ 
of the walls not qnite fo long i and fome mafoos*. 
being at work on a contiguous new building, the Bp* 
right poles of the iicaifolds Oiook fo violently, tfaat» 
fur fear of falling, they laid hold on the walls, 
which, to their fUll greater furprize, they found agi- 
tated in the fame manner. And a peribn prefent^ 
who was at London at the time of the two ibocks-ini 
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ithe year 1751% ihooght this ihock to nftmbfe Qie 
Itcoadf both In degree and duration (i)« 

At iimaaaa^ tfo next market-town eail of Pen- 
^9Biioe, the hoii^ of ieveral perTona ihook to that 
degree^ that people ran out iMo the ftrecti kft the 



In tibe boroudi of St Ivea, on the nordi iea» fix' 
fnSka north of Peoaaanoe, the Ihock was fo violent^ 
that a gentkman, wbo bad been at Lilbon during 
4mral ibocks, find, that this exceeded all he had 
met wkbt except that on the.ilfcof Nofember 1755, 
^ fittal to that city. 

At Tehldy, the feat of Francis fiaflet, Elq; tfae 
rooms (heofc, and the grounds widsout doors were 
obferved to move. The fhock was fdt ienfibly at 
Redruth, St. Columb, fiodman, &c, along to Ca- 
meifbrd, which is about 90 miles from the ide of 
Scilly. From Maraaion eaftward it was felt at feve- 
ral places in like manner, as far as Loftwythyel ; but 
atLiikerd, about ten miles eaft of Loilw}'thyel, it 
vfn bat faintly perceived, and that by a few perfons* 
It was ftill lefs fenlible at Loo and Plymouth^ 
** fcarcely fulHcient to excite curiofity or fear" (2). 

The times of its duration were various. At Ke- 
iieggy we thought the noife could not have lailed 
sAlO?e fix feconds ; at Trevailer, not two miles di- 
fbnt to the weft, it was thought to have lafted near 
half a minute ; in the panfh of Gwynicr half a mi- 
nute j at Ludgvan, three miles eaft: of Penzance, 
the noife was rather longer than half a minute i but 



(1) Letter from William Veal e, Kfq; 

(2) LoaerfioaiJehnTnhawk, 
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tfae Qiakiiig ^ m the gw4en> and ohCmd kt tfie; 
houfes, ihort and momentary* Jo Germo great Pin<^ 
Wfky icvea iniic& call of Penzance, it i^od only # 
i^w IkaoodMi tiac in iflc9 of SctUy k con^ 
fotod at 40 leoQods, 

'. Thus was this earthquake felt in towns, houfes,, 
and grounds adjacent ; but ftill more uarticularly. 
i\bnmiig in our minesi, where there is leis refu^i 
iod comequendj^ a greater di«»d irem the tpcmpra 

ff the cartli. 

In Ournorth adit, in the pariih of Su Juft, the 
fhock was fenfibly felt 18 fathom deep; in the minr 
called BofcadzhiU-downat more than fathom. 

At Huel-rith mine, in the panii) of Lannant, peo* 
faw the earth move under them, firft quick, then 
to a flower wavy tremor j and the ilagpPtboiida 0^ 
the little winds or iha^ go l^hom de^-were per-^ 
ceived to move. 

In I^rland mine, commonly called the Manor^ 
in the paritli of Gwynier, the noifp was heard £^ 
snd 60 fathom deep, as if a ftuddle (3) had broke, 
and the deads (4) were fct sl running •U.'jvas npthillg; 
like the noii'e of thunder. 

In Chace^water mine the fame noife heacdi' 
at leaft 70 fathom, under the furface. 

At Hucl-rith mine,, near Godolphin, the noiic 
was feemingly underneath. I felt (fays the dire^r 
of the mine ) the earth move under me with a- 
prodigiouR fwift, and apparently horizontal tremor^ 
its continuance was but for a few kconds of time, 



(3) A umber fuppoit of the deadi. 

(4.) Loo^ rubbiib and broluo flonfs q£ U^e aasm^ 
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not like thunder, Iittt rather a dtilf rumbling even 
found) like deads running tmder ground. In the 
fmith's (hop the window-kam fliook, and the Hat- 
ing of the noii& cracked. The wlunt^houle (hook 
lb terribly, that a man there at work ran ovt of 
concluding it to be £dlmg. Semal peribns then ia 
the mine, working 60 nthom deep, thought diey 
found the earth about them to iiio?e, and heard an 
Qnoominon noiib: ibtne heard the ndie, and felt no 
tremor I others, working in a mine adjoining called 
Hud-breag, were ib firightened^ that diey called to 
their companions above to be drawn up fiom the 
bottoms. Their moor-hoii& was fliaken, and tiie 
padlock of their candle^heft was heard to Ifaike 
againil the fbples. To diew, that this noKe pro- 
ceeded from below» and not from any concaflion in 
the atmoijphere above, this very tntelligent captain of 
the mine (5) obiervcs^ from his own experience* 
that thunder was never known to affed the air at 60 
fathoms deep, even in a (ingle {haft pierced into 
the hardeil uone ; much lefs could it continue the 
found thro' fuch workings as there are in this mine^ 
impeded in all parts with deads, great quantities d 
timber, various noifes, fuch as the rattling of chains* 
£ridion of wheels and ropes, and dafhing of waters; 
all which mxSi contribute to break the vibrations of 
the air as they defcend : and I intirely ag^ with 
this gentleman's conclulion, that thunder, or any 
other noifes from above in the atmofphcrc, could not 
be heard at half the depth of this mine. This there- 
fore could be no other than a real tremor of the earth* 



(^) Mir. J. Naoiouiow. 

attended 
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.aHended wjjik t noii^ owing to a current of air and 
vapour proceeding lipmrds from the earth, 
i ^ I do not hear of any perfon in thofe parts, wha 
was fo fortunate as to be near any pool or lake, and 
had recolledion enough to attend to the motion of 
the waters but it may be taken for granted, that 
during the tremors of the eartli the fluids muft be 
more afFedled than the folids; nay, the waters will 
apparently be agitated, when there is no motion of 
the earth perceptible, as was tlie calc of our ponds 
and lake- waters in moft parts of Britain on the ift 
of November l/ff. Whence this happens is diffi- 
cuh to fay : whetlier the earth's boiurn undergoes at 
fuch times a kind of rcfpiration, and alternately emits 
and withdraws a vapour thro' its moft porous parts 
fufhcient to agitate the waters, yet not fuificient to 
fliakc tiie eartii ; or whether the earth, during the 
agitation of the waters, docs rock and vacillate, tho* 
not fo as to be feniible to man ^ is wliat 1 ihall leave 
to future inquiry. ♦ . 

Eartliquakes are very rare in Cornwall. This was 
but of fhort duration, and did no Irarm any-where, 
afi far as 1 can leam i and it is to be hoped not the 
fooner forgotten for that realon ; but rather remem- 
bered with all the impreflions of gratitude fuitablc to 
an incident io alarming and dangagu^j, and yet iu 
inoifcnlive. 
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1/XVi 9&me Obfervatkm upm tie Skep of 

. Plants 'y and an Account of that FacultVy 
which LiDS»iis calls VigUis Florum ^ ns^tth 
an. Emmeration of Jiverat PtantSy wbicb^ 
are fubjeSt t6 Aat Law. Cmmunicated 
to Wm. Watfon, M, Z). F. i?.*S'. Mr. 
Ricbaid Fultney cjf Lcicefter. 

Jiead jAn. x6. Cofta and Profper Alplnus, who both 
«75*» ^/j^ wrote near the conciulion of the 
XVIth century, are, I believe, tiic iirft, who recorded 
that nofturnal change in the leaves of plants, which 
fince been called Jomnus. It is an oWervatioit 
indeed as old as Pliny s time, timt the leaves of tre- 
fc\\ ailutne aa ere<ft: fituation ( i ) upon the coming of 
ftorms. The fame is obfcrvablc ot our wood-forrel ; 
and Linnaeus adds, of almoll all p>lants with de- 
clinated ftamina (2). In the Trifoltum praimfe al^ 
bum C. B, or common white-flowered meadow tre- 
foil, it is fo obvious, that the common people in 
Sweden remark, ajid prognofticate the Coming of 
tempefls and rain from it. 

The examples of ileeping plants inflanced by Al- 
pinu£ arc but fev¥» That aumor fays, it was com- 
mon to feveral Egyptian fpecics (3 ) ; but (pedfies only 
the Acacias, Abrus, Abfus, SefboD, and the Taiparind- 



(i) Trifblium quoque inborrtfcerc et iolia contra teoi|icfiace{n 
iiibrigere certtim eft. Hift. Nat lib* xviii. ctp. 35. 
(21 Flor. Lappon. p. 222. 
(3) PioTp. Alpia. de plantis j£gypti, cap. 10. 

tree. 
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tree. Cornntus fome time afterwards remarked this 
property in the Ffendo-acacia Americana. From, 
that time it has remained almoft unnoticed, till Lin« 
nxus, ever attentive to nature's works, difcovered 
that the fame afl^ir was tranfa^ed in many other 
plants and his obfervations have SamiM m with 
numerous and obviociftexaflqtediemf« Mr.MtUet 
mentions it in die Msdic^ athtrta lAn* Sf. PL 'yyZ, 
|nd we may add to the lift two dher common |Mants 
iM/mentioaed by dieft are the /'i^^i^tfi^ 

vulgaris^ cbnuBoa iidney-b(N|iu ^and the Tr^^fun 
fratenfe purpureum majus^ of (wier-|^«is: in bodi 
ivhich this noftumal change is tenuv&bly difiplayed. 
Oov^defi thefame property exifts in nnnmriett cihsr 
fpecies} and fiituit ommtion will very probably 
confirm Dr. ItiU*s ioitiincn^ im^^ plant or trae 

^«iswhonyiinrffe^M?,n "\ ■ ^ 
It b now more than twclity yeafs iinee Linnaens 

Mt attended to diis quality in plants. In liis fkra 
tjaip^ca^ when ^waking of the TrifiUum. pratenfe 
0il6mi' as above-mentioned, he remarks, that the 
leaves of the Mimofa, CafTia, Bauhinia, Parkinlbnia, 
Guilandina, and others in affinity with them, were 
fubje& to this change in the night time : and he had 
dien carried his olSenratioQS £ far, as to find> that 
heat and cold were not the caufe of this <|ii&lityi 
fince they were alike influenced by it when plac^ 
in ftoves, whcra^ the temperature «f the«irwas al- 
ways the Tame. 

The merit of reviving this fubjedt is therefore due 
to the illiiilrious Swede and the naturalifl is greatly 
indebted to him for ib fx e^miding his obfervatioDS 
thereon. 

TttA The 
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The fubieft of the fomnui plantarum cannot but 
be highly cntertaming to the lovers of natural know- 
Icge : and fiich, I apprehend, cannot be Ids enter- 
tained with that faculty, which Linn^us calls vigtiia 
jflorum-, of which we fliall give a brief account. 

Previous to our explanation of this affair it is pro- 
per to obferve, that tne flowers of moft plants, after 
they arc once opened, continue fo night and day^ 
until they drop off, or die away. Several others, 
which fhut in the night-time, open, in the morning 
cither fooner or later, according to their refpedivc 
Ctuation in the fun or fliade, or as they are influenced 
by the maniieft changes of the atmofphere. There- 
arc however another clafs of flowers, which make 
the fubjeft of thefe obfervations, which obferve a 
more conllant and uniform law in this particular. 
Thefe open- and ihut duly and conftantly at certain 
and determinate liours, cxclufive of any manifcil 
changes in the atmofphere ; and this with fo httJc 
variation in point of time, as to render the phsno* 
menon well wordi the obfervation of all, wha(e tade 
hack them this way. ^ 

Thisrftcuhy in die flbwcn cil^ plants h not alco- 
eet|ier a* new di(covery but we are indebted Id the 
fiiqie hand for additional obfervations upon thfs head 
likicfwife. ' It is fo manifeft in one of our common 
EnghHi phnts,.^ TragopogQft htteum, that 6ur,C0Uiw 
trv people long dnce odkd' it JoBn-go^ih^d^'-fi^* 
Lmnaensl ob£rvation8 have extended to near £fty 
^pecies^ which are rub|e6k to this law* What we 
find principally upon this fubjed is in the Pbi^fifbia 
B^amca, p. 273* We will enumerate diefe plants^ 
and mcntbn tHe time when the flowers open and 



Digitized by Google 



£ 599 ] 

(hot, that tfaofe, whq have opporttuMty-and indvia* 
tton^ may gratify themfelves, and probably at the 
lame time eactehd thii$ branch of Ixstanic knowlege 
fiill farther. 

It is 'proper to obferve, that as thefe obfervations 
were made by Linnsus in the academical garden at 
Upialy whoever repeats them in this country will 
vtty brpbably Hnd, that the difference of climate will 
occ^ubn a variation in point of time : at leaft this 
will obtain in fome fpLcics, as our own obfervations 
have tajigbt ; in oiiihers the time has correfponded 
ifere exaaly with the 'account he has given us. 
/ Whether this faculty hath any connexloa with 
the great article of fecundation in the oeconomy of 
flowers, I cannot determine : in the mean time it ts 
not improbable. Future and repealed obfervations, 
and well-adapted experiments, will tend to illuftrate 
this matter, and it may be lead the way to a full ex* 
planation of the caufe. 

r. Anagallis flore phosniceo C. B'. pin. Raii 
Syn. p. 282. Anagallis arvcnfis Lin. Spec, plant, p. 
148. Tbe Mij'e PimperneL Tlie flowers of this 
plant open about eight o* clock in the morning, and 
never clofc till paft noon. This plant is common in 
kitchen-gardens and in cornr^flcMs, ^and flowers in 
June, and continues in flower three months. 
• 2. The Anagallis ca^ruka fuiiis binis tcrnifvciej; 
adverfo nafcentibusCB. pin. p. 152. Rali Hift. Plant* 
p. 1024. Anagallis MonclU Sp. plant. 148. Blut-^ 
Jio'u crcd Pimpi-rnc! w:tb narrr^v hsirjts . The flovycrs 
of thib plant oblcrvc nearly the fanje time in opehin|^ 
and /hutting as the foregoing. 

. ' X. Con- 
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' Ccmvdlvulus perdeHnns cenileiis folio c^Iongo 
C B. pin. 295. C^nramus tricolor Sp. plant. 
lattk hfue C»nvohmUii^ or Binimed. This opens its 
flowers betvreen the hours of five and fix in the 
.mornif^, and (hats them in the afternoon. 

f • radanglum parvo flore ramofum C. B,pin. 19b 
ilUii Hift. Fl. 1 193. Branched Sfidervmf Vfifb m 
/mall fower, Thefe open about feven In die nom- 
ing« and dole between the hours of duee and foot 
in the afternoon. 

f. Lilium nibrum Afphoddt radioe C.B.pin. 9or 
Hemerocallis fiilvus Sp. pi. 324. The Day Lily, 
The flowers open about five in the moming» and 
(but at (even or eight in the evening. 

6. Plantago aquatica minor. Park. 1245. Rail 
'Syn. 25*7. Alifma ranunculoidcs Sp. pi. ^43. FL 
Suec. 2. N**. 325. 3T&f hjfer Water-FUmtrntn^ during 
its flowering^dime, only opens its flowers each day 
about noon. 

7. Caryopkyllus fylvefliris polifer C.B. pin. 109. 
Raii Syn. 337. Dianthus prolifer Sp. pL 410. Fro- 
lifereus Pink, The flowers expand about eight in 
ihe morning, and dofe again about one in the after- 
noon. 

Spergula purpurea J. B, IIL 722. Raii Syn. p^ 
3f 1. Arenaria rubra, Sp. pi. 423. PurpU Sfitrrey^ 
Thefe expand between nine and ten in the morning, 
and clofe between two and three in the afternoon. 
This little plant is common among the corn in iandy 
Ail8» and flowers in June. 

0. Portulaca latifolia fativa C. B. pin. 288. Por- 
tutaca oleracea Sp pi. p. 445. Common Purjlain^ 
opens its flowers about nine or ten in the mornings 
jaAd doics them again in about an hour's time. 

10. Fi- 



f 5" ] 

, 10. Ficoides Afrkana, folio plantagmis undulato 
micis argcnteis adfperfo Boerh. Ludg. I. p. 291. Me- 
iembryantiiemum chryi\allinuDi Sp. pi. 4.80, Dia- 
mond Ficoides. The flowers of this plant open at 
nine or ten, and clofc at tliree or four in the after- 
noon. . »w A . , . 
^ H. Ficoides Africans folio terctl in villos radiatos 
abeunte. Tourn. Mcfcmbry anthem um barbatum Sp. 
pi. 482. I he flowers of this fpecies expajid atfevcu 
or eight in the morning, and clofe about two in the 
afternoon. ^ ,^-3 , ^^.-t . • r , vn 

12. Ficoides folio tercti Neapolitana flore candido 
Herm.Ludg. 252. Kali Craffulx minoris foliis C. B. 
pin. 289. Mefembryanthemum nodiflorum Sp. pi. 
480. The flowers of this plant open at ten or eleven 
in the morning, and clofe at three in the afternoon. 

i^. Mefembryanthemum folio linguiformi latiorc 
Dillcn. Hurt. Eith. Mefembryanthemum linguiforme 
Sp. pi. 488. Ficoides with a tongue-fiaped leaf, 
Thefe open at fcven or eight in the morning, and 
are clofed about three in the afternoon. 1, t3ny> 

14. Nymphaja alba J.B. III. 770. Ran Syn. 368. 
Nymphaia alba Sp.pl. 510. Fl. Suec. 2. N°. 470. 
White Water Ltly. This plant grows in rivers, 
ponds, and ditches, and the flowers lie upon the fur- 
face of the water. At their time of cxpanfion, which 
is about feven in the morning, the ftalk is ertdted, 
and the flower more elevated above the furikce. in 
this fituation it continues till about four in the aAe«-, 
noon, when the flower links to the lur£ice of the* 
water, and clofcs again. ,j. 

15. Papaver erraticum nudicadc flore flavo odof ' 
rato Dillcn; HorU Elth. 302. Papaver nudicatilc Sp. 

pi- 



pi. p. 507.' 'Wild^To'ppy mih\k Md fii& and a 
yellow fmefiJMUng Jlower[ ' The flower .diif 
phbt opens at ^^Ui the inoni^g, and dofes at 
Icnrcn in tile evening* r > 

' i6. Alyflbides hicanttbifomii ilsuatis 'TSintt.M; 
tty AlyiTum finuatuni Spjpl. 6f.i. Hoary l)[ad^ 
^jf^gtwiA Jinuated leaves, Tiic flowers of this plant 
i^piiid between the hours of fix and eight in the 
indfiung, and clofe at four in the afternoon. ' 

17. Abutilon repcns alccse foliis, flore helvolo 
piUcn. Hort. Elth. 5. M^lva Caroliniana Sp. pi. 688. 
Creepit^ Indian Malloiv ivith leaves like Fervaim 
Mallm^ imd a ftefh^cokuredjhwer, Tbefe o^at 
nine cr ten in the niorningy and clofe at one m the 
afternoon. 

18. Tragopogon liitcum Gcr. 595. Raii Syn. 171, 
Tragopogon pratenfe Sp. pi. 789. Tellow Goats^ 
Beard' or Go-to-bed-at-noon. The latter of thefe 
names was given to this plant long fince, on account 
of this remarkable property. The flowers 'Open in 
general about three or four o'clock, and clofe again 
about nine or ten, in the morning. Thefe flowers 
will perform their vigilia, if fet in a phial of water, 
within doors for feveral mornings fucccflively j and I 
have fometimes obferved them to be quite clofed,' 
from their utmoft flate of expanfion, in Icfs than a 
quarter of an hour. It flowers in June. 

19. Tragopogon gramineis foliis, hirfutis. C. B. 
pin. 275. Raii. Hift. Plant. 25-5, Rofe-coloured Goats 
Beard, Thefe open between five and fix in the 
morning, and clofe about eleven. Tragopog. h^- 
.bridum Sp. plant. 789. ' " " 

j&p. Tragopogon, calydbus corolla brevioribus in- 

ermibus, 

3 
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crmibus, foliis l}Tato-finuatis. Hort. Upf 244. Sp, 
pi. 790. Hall. Hort. Gotttng. 2. p. 419. The flowrrs 
of this plant open at fix or fevcn in the morning, 
and {hut between the hours of twelve and four in 
the afternoon. 

2 1. Sonchus Tingitanus papavcris folio. Tourn. 
Raii Suppl. 137. Scorzonera Tingitana Sp. pi. 791, 
jlfrican Smvthiftle tvith a poppy leaf. This plant 
opens its flowers between four and fix in the morn- 
ing, and clofes them in about three hours. 

22. Sonchus repens, multis hieraciiim majus J. B. 
II. 1 01 7. Raii Syn. 163. Sonchus arvenfis Sp. pL 
795. i'ree Sowthijik. Thefe flowers expand about 
lix or feven, and dole between eleven and twelve in 
the f orenoon. This is common in corn-fields, and 
flowers in June, July, and Auguft. 

23* Sonchus Isevis Ger.RaiiSyn. 162. Sonchus 
oleiaocus Sp. pi. 794. Sma^b w wafrieUf S9wtbijlle^ 
Hares Lettuce, > Thefe opea about five in die morn- 
ing, and dofe aeain at oevcn or twelve. 

34. Sonchus laevis ladntatUB oserakos C. B. pin. 
124. RaiiHiiLpL aaf. Soochos alnovs Sp. pi. 794, 
Bme^JkwenJlAimtainSwttiJile. Thefe open about 
ioreiiy and clofe about noon* 

3f. Sonchus tiicubitalisy folio oilpyafioMc^^ 
Riii Syn. 163. Sonchus afper arbordbens Cfi. pin* 
124. Sonchus tmluftris % pL 793* ^e grMeJt 
Marfihtree Sewtbifile, It expands its flowers about 
fix or j(eveo« and dofes them about two in die after- 
noon. 

2d. Ladoca iativa C. B. pin. 12a. Sp. pi. 7^5. 
Garden Lettuce^ opens its fiowen about icyenly and 
clofes them about tni» in. the foraxnu 

Vol. 50* U a tt 27, Dens 
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tj. Dens leonia Ger. 228. RiiiSyn. 170, Leon- 
txxion 1 araxacum Sp. pi. 79 Dandelion, It ex- 
pands at five or fix, and clofos at eight or nine, in- 
the forenoon. This Howeia early in the fpriag, and 
again iii the autumn. 

28. Dens konis hirfutus kptocaoios, Hieraciunv 
dicius. Rail Syn. 171. Lcontodon hiipidum Sp. pi. 
799. Rough DandeliQU^ or Dandelion Haivkwccd. 
Tins plant, opens its flower about four in the morn- 
ing, and keeps it expanded, till three in the aiter^ 
noon. In May. 

29. Hieracium minus prsemoria radice. Park. 7514. 
Rail Syn. 164. Leootadon autumnale. Sp. pi. 799.. 
Mawtwed with httem nots, or TfUm DtMsMi,, 
Tbe ftiwem o^en about feveiiy. and keep la^ an 

Sanded ftate till dxmt thiee in. die afinBoeiu It. 
oweca in July and Anguft. 

30. Pilo&Ua icpena Gcr. 573.. Raii Bfn^ 17a. 
Hieracium PiloleUa Sp. pi. 800. Ormmm creeping 
ld9yfi*€ar.. It opens about dght in ibB morning, 
and dafitt about two in the afternoon. Very com*. 
mpa on dry paftuiea^ flowering ia Juae and July. 

5.1. Hiaoctum muroram tolb pikfiffidio C. BL 
pin. i2p. RaiiSyn.i68^ Hmcium^miiimm.^ 
pi. 802. The flowcn of tfaia pbnt expand about: 
fix. or le«en, and clofe about two in the afiemooa. 
Upon old walls, fiowering in June and Jufy. Tbia 
is called in Bn^liib, Ftencb or G^en Lungwort. 

32, Hieracium ftutioolbm anguftifolium majus. 
C.B. pin. lap. Hieracium umbellatum Sp. pL 804^ 
fitnrre^-itafoed bujhy Hawkweed, Tbe flowers of 
ibk i^pecies aomand about fix in the monuag* and 
fcmaifi open tin flRPt in tbc aftwBniHii 

33«Hieca> 
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33* Hlendom fhidcofum latifolmm hirfutnm C* 
fi. pin. 129. Rail Syn. p. 167. Hieracium fabau- 
dum Sp. pL 8o4„ hujhj Hawkweed with broad 
rough leaves. Thefc flowers are in their expanded 
ftate from about feven in the morning till one or two 
in the aftaaoon. 2a woods, flowcfiog in June and 

July. 

34. Hieracium montanum cichorii folio. Raii. Syn^ 
p. 166. Mieracium paludofum Sp. pi. 6^8. FI. Succ, 
J. N°. 701. Sficcory-Ieai^dd Mou?itain Ha^uhveed, 
The fiowcrs expand about iix in the mornings and 
dofe about five in the afternoon. 

3f. Hieracium hortenfe lioribus atro-purpurafcen- 
tibus C, B. pin. 128. Hieracium aurantiacum Sp. 
pi. lio K Garden Haivhveed with deep purple fiower^, 
or Sweet Indian Monje-ear, The flowers are in 
their expanded ftate from fix or feven in the morn- 
ing till three or four in the afternoon. 

36. Hieracium iuteum glabrum, live minus hir- 
futum. J. B. Raii Syn. 165-. Crepis te^lorum Sp, 
pi. 807. Smooth Succory Ha d. The flowers 
(»f this plant expand about four in the morning, and 
dofe about noon. 

37. Hieracium Alpinum Scorzonerae folio Tourn. 
fcft, 472. Crepis Alpina Sp. pi. 806. Mountain 
Hawkweed nmth a '^oiperS'grafs leaf, Thefe open 
about five or fix, and clofe at eleven in the forenoon. 

38. Hieracium dentis Iconib folio^ flore fuave-ru- 
bente, C. Bu pin« 127. Raii hifl. pi. 231. Crepis ru-^ 
bra Sp. pi. 8o6. Hofwkweed of Apulia mtb a fiejh» 
coloured flower. The flowers remain in their ex* 
panded ftate firom fix or feven in the morning tilt 
one or two in ihc afternoon^ 

Uuu a 3pkISeitt* 
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39' Hieracium echioides, capiniHs cardui bcne- 
di&i C«fi.pin. 128. Rail Syn. 1 66. Picris echioides ' 
Sp. pi. 7p2. Lang de bauf. On banks about hedges, 
and about the borders of fields, flowering in Ai^ft. 
Thc& expand about four or five in the momtng, and 
never clofc before noon: fometimes ^ey jtmadii 
open till nine at night. 

- 40. Hieradttm Alpinum latifolium hirfutie tnca-> 
num ftorc m^o. C. B. pin. 128. Raii Syn. p. 167'. 
Hypochaeris maculata Sp. pi. 810. Broad-leaved 
Hungarian Hawkwted. Thefe flowers are in their 
vigilating flate fi:oQi fix in the morning till four in- 
the afternoon. 

41. Hieraclom ramolum, florlbus amplis, calycF-' 
bus valdc hirfutis:, folijs oMoi^.gis obtulis : dentibus 
mAinribns in^eqiialibus incilis Kail Suppl. 144. 76. 
Hypochaeris Achyrophorus Sp. pi. 810. This plant 
opens its flowers about Ibven or eight in the morn- 
ing, and clofcs them about two in the afternoon. 

42. Hieracium minus dentis leonis folio, oblongo 
glabro C. B. pin. 1 27. Hypochspris glabra Sp. pL 
811. Thefe expand about nine in the morning, and 
clofe about twelve or one o'clock. 

4;^. Hieracium falcatum alterum Raii Hift. 256. 
Lapfana calycibus frudtus undique patentibus, radiis 
fubulatis, foliis lyratis Hort. Upf. 2^^. Sp. pi. 812. 
The iiovvers open at five or fix, and clofc between 
the hours of ten and one, ■ ' 

44. Hcdypnois annua Tourn. Inft. 4,7?. Hyofcris 
hedypnois Sp. pi. 809. The flowers open at icvcii 
or eight, and clofc again at two in the afternoon. 

4j. Hieracium montanum alterum leptomacrON* 
caulon Col. Raii Hift; 234. Lapfiwia chondrilloides 
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Sp. pi. 8 1 2 . Mountain Hawkweed with long Jlcndcr 
Jlalki and fmall flowers. The flowers are in their 
expanded or vigilating ftate from five or fix in the 
morning till about ten. 

46.S Cichoreum fylveftre Gcr. em. 284. Raii Syn. 
172. Cichorium Intybus Sp. pi. 813. IVild Succory. 
On the borders of fields, flowering in Auguft and 
September. The flowers open about eight in the 
forenoon, and keep expanded till about four in the 
afternoon. c. -v^ 

47. Calendula arvenfis C. B. pin. 275". Raii Hifl:. 
338. Calendula officinalis Sp. pi. 921. IVild Mari- 
gold. The flowers expand from nine in the morn- 
ing till three in the afternoon. 

48. Calendula foliis dentatis Roy. Ludg. 177^. 
Miller, p. 50. Tab. 75. f i. Calendula pluvialis Sp. 
pi. 5>2i. Marigold with indented leaves. The 
flowers expand from feven in the morning till three 
or four in the afternoon. Linnaeus obferves of this 
plant, that if its flowers do not expand about their 
ufual time in the morning, it will almoft afluredly 
rain that day ; with this reflrridtion indeed, that the 
plant is not afl^edted by thunder (howers. Phil. Bot. 

49. Sonchus pedunculis fquamatis, foliis lanceo- 
latis indivifis fcflilibus. Hort. Upfal. 244. Flor. Suec. 
2. N°. 65)0. Laduca Salicis folio, flore caeruleo. 
Amman, ruth. 211. Of this plant it is remark- 
ed, that whenever the flowers are in the expanded 
^ftate in the night-time, the following day generally 
proves rainy. 

• f • 

LXVL 



DigitizGL. , v .oogle 



I 



IpXVL At JccoufU cf the Cafi of a Soy 
trmiUed mith comnd/he Fits curwd tii 

Difcharge of Worms. By the Rev. Ri- 
chard Oram, M*4* Chaplain to the Lord 
Bijbop Ely, 

Jan. 26, TOfeph, fon of John and Mary Poftl^ 
«75*' J Qf Ingham in the county of NorfiaUs^ 
•was fubje€t to convulfive fits irom his infancy $ 
•which were common and tolerable till he was about 
feven years of age. About that time they began to 
•attack him in all the varieties that can be conceived. 
Sometimes he was thrown upon the ground j lorae- 
times he was twirled round like a tap by them • at 
•others he would Ipring upwards to a conliderabie 
height, and once he leaped over an iron bar, 
that was placed purpofcly before the £rc to prevent 
his falling into it. He was much burned ; but was 
rendered fo habitually flupid by his tits, that he ne- 
ver cxprcifed the leaft fenle of pain after this acci- 
dent. His intellc^it was ib much impaired, and al- 
moil dcftroyed, by the frequency and violence of his 
fits, that he fcarce feemed to be conlcious of any 
thing. Ife did not acknowlcge his fadier or mother 
by any cxpreffions or figns , nor Teemed to difl:ingui(h 
them £rom other people. It at any time he eicapcd 
out of the houle without the ublcrvation of the fa- 
inily, he had not undcrilanding to find and return to 
iti but would purine tlie direction or road he firft 
took, and iomcdmcs lofe himfelf. Once he was 
fSLiiSiiig for a whole night ; and found the next 

oionuDg 
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jwrnipg m ^ middle of a fan, ftack ia mtid 

dee|» as nis breaft. He was very voracious, and would 
frequently call for ibmething tc^ cat ; which was the 
only indication be gave of his kooimng any thing. No 
kind of filth or nadinefs can be conceived,, which he 
would not eat or drink without diflin^n. He ap- 
peared to be as ill as he really was ; for he was beconB- 
a moft (hocking fpedtacle. He was fo much eniad- 
ated, that he reemed to have no flefti upon his bones; 
and his body fo dillortcd, that he was rendered quite 
a cripple. His parents conlulted a phyiician at Noc- 
wich, who very judicioLifly (as it will appear) con^ 
fidercd his difordcr as a wornvcafe, and prefcribed 
for it accordingly but (being afraid, I prefume, to 
give too violent medicines to the boy) without fuc- 
celb. In fhort, he was fo fingularly aiflidled, that 
hi^ parents told mc they could apt help thiokioghioi. 
under fome evil intiuence. 

It was oblerved, that his diforder varied, and grew 
worfe, at certain periods of the moon. 

In thele mifcrable circumftances the poor boy con-- 
tinued to lauguifli, till he was about eleven years of 
age ( July 1 757)> when he accidentally found a mix- 
tare oi: white lead* and oil, which had fome time 
before been prepared for loLnc purpofe of painting, 
fct by on a fhelf, and placed, as it was tliought, out 
of his reach. There was near half a pint of this 
mixture when he found it and, as he did not leave. 



• It in not impcobable, that a coofiderable portion oi whiting 
Jnigjht be ufed M»d of pure white lead, which is fttquently 
done : arid this fuppoluion i fa', ourcd by the mixture's not proving, 
fatal to the bo^ at Aich » Huaatity gf ;irtaii» lca4 in jAnobahiiiiv . 
would. 

. ' nxuch^. 
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much, it is thought he fwallowed about a quarter 
of a pint of it. There was alfo feme lanip-blnck in 
'the compofition ; which was added to give it a pro- 
per colour for the particular uic it was intended for 
in painting. It was, as I fuppofe it ufually is, linfeed 
oil, which had beea mixed with the lead aiKl lamp- 
black. 

The draught began to operate very Toon, by vomit- 
ing and purging him for near 24 hours in the moft 
violent manner. A lari^c quantity of black inky 
matter was dikhargcd and an infinite number of 
worms, ahnoft as fmall as threads, were voided. 
Thefe operations were £0 intenfe, that his life was 
defpaired of. But be has not only furvived them, 
but experienced a moft wonderiul change and im- 
provement after them ; for lus parents amired me in . 
November iys7» when I &w hun, that he had da3y 
grown better from the time of hb drinking the mix- 
ture, both in body and mind. Inftead of a ikeleton, 
as he aUnoft was before^ he is become &t, and ra- 
ther corpulent ; and his appetite is no longer raven* 
ous, but moderate and common. His body too m 
become ftraight and enGt, His undeiftanding is at 
leaft as much benefited by this peculiar remedy. It 
cannot be expeded, that he ihould already have at- 
tained mudi knowlege, as he (cemed, before he was 
Co wonderfully relieved, to be almoft deftitute of 
ideas. But he appeared, when I faw him, to have 
acquired nearly as much knowleg^ in four months, 
as children ufually do in four years ; and to reafbn 
pcetty well on thofe things, which he knew. He is 
now capable of being employed on many occafions; 
18 often fent a mile or two on enands^ wlikh he dK* 

charges 
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diarges as carefully^ and then returns as iafely, ai 
any pcrfon. 

It is farther remarkable, that the boy's mother, 
her father, and lifter, are frequently infefted with 
"Worms. Her father, tho' about 60 years of age, is 
much troubled with them : the worms, which 
i)e voids, appear flat, and much larg^ than thole, 
which his children have obferved. Her filler is often 
exceedingly difordered by them. About three months 
ifinoe they threw her into vblent convulfions, and for 
4bme time deprived her of her fenies. But the mo- 
ther of the boy has been afidStod in a more «xitraor<- 
'dinary manner than the reft. About 20 years ago 
fhe voided fome worms, which forced their way 
thro' the pores of the fkin, as it is fuppofed; for 
they were found in fmsU duders under her arms. 
-As fhe was veiy younr then, (he does not remember 
how Hie was particularly afi^dted; only, chat fhe 
fuffered violent fbttggles and convulfions. She is 
ftill, about five or fix times in a year, feized with 
iaititing fits, which ufually attack her iu bed, and 
U£t three or four minutes ; but fhe cannot certainly 
fay, tho' there is very little rcafoa to doubt, that 
ihsy are occafioned by worms. 

j^n Account of the fame SuhjeSf^ in c "Letter from 
Mr. John Gaze, of Walket, in the County of 
Norfolk, to Mr. Wm, Arderon, F, R. S. Com'- 
municated by Mr. Henry Baker, F, R, 

"^"1 T^^^P^ I^oftle. fon of John Poftle, of 
* J Ingham in Norfolk, until about the 
age of feven years was an healthy well-looking 
Vol. 50. Xxz childi 
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child ; but about that age was afflided with ftoppagesi 
which often threw him into ooovuliive fits, aiid at 
laft rendered him quite an idiot. He continued in. 
diis condition for about four years, eating and drink-- 
jng all that time any thing that came in his way^ 
even his own excrements, if not narrowly watched. 
His father took the advice of fcvci al eminent phyfi* 
cians, both at Norwich and clfewhere but all their 
prefcriptions proved of no fervice. 

About the beginning of Augufl laft he happened^ 
to get at a painting-pot, wherein there was about a 
pound of white lead and lamp-black mixed up witb 
linfeed oil. This he eat almoft all up before he waa 
difcovered. It vomited and purged him^ and brought 
away prodigious numbers of fmall worms. In a> 
few days he grew well, his fenfes retuined^ and be 
is now able to give as rttioQal anfwers as can be ex- 
fcdaed &om a boy of his age. His appetite is good^ 
he is very briik, and has not had the kail^ return oi 
his former diforder. 

I heard of the above by feveral people ; but not 
being fatisficd, got my friend to go to Mr. PofUe.'s> 
houfe, of whom he had. the ^egoiog account. 

January i2tb, ij^S* 
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ItXVII. An Acamnt of the ixPrmrAnary 

Heat of the Weather in July 1757, and 
of the EffeEit of it. In a Letter from 
John Huxham, M D. F. R. S. tQ Wm. 
WatToiH F.R.S. 

9MaAVA,2, T Find by your letter, that the heat at 
' X London was not lb great in the be* 
ginning of July I75"7, as at Plymouth by two or 
three degrees of Fahrenheit's thermometer. Wc had 
<igain, after much rain at the clofe of the month, and 
in the beginning of Auguft, exceflivc heat ; riz. on 
the 8th, ^th, and loth of Auguft ; which mounted 
the mercury in that thermometer to 85 ; nay, on the 
^th, to near 8^. I never before remember the mer- 
cury in that thermometer to exceed 84 $ and that is 
<vcn here a very extraordinary degree of heat^_. . _ 
The conlequences of this extiemely hot feaibn 
^ere hsmorrhaees from ieveral puts of the bodv ; 
the noie efpecidly in men and children, and me 
uterus in women. Sudden and violent pains of the 
head, and vertigo, profufe fweats, great debility and 
oppreflion of the fpirits, affeded many. There 
were putrid £svtxs in great abundance 1, ^ and a vaib 
quantity of fluxes of the belly both bilious and 
bloody, with which the fevers alfo were commonly 
attended. TheUe fevers were always ufliered in vf 
ievere pains of the head, back/aod itomach 1 vomit* 
ings of green aiul ^Mnetimes of black bile, with vaft 
oppreffion of the fraforMa^ continual anxiety and 

Xxx a want 
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want of ileepb Thele were foon facceeded hy tre-^ 
mores tendinum, fuS/ultus^ deliriam» or (lupor. The 
pulie was commonly very quick, but ieldom tenib 
or ftrong ; was fometimes heavy and undofe. The 
blood oftentimes florid, but loow ; (bmetimes livid, 
very rarely iizy : in ^me however, at the very at- 
tack. It was pretty denfe and florid. The tongue 
was generally foul, brown, and fometimes blackifh ^ 
and towards the crifis often dry. The urine was 
commonly high coloured, and in fmall quantity; 
iiequently turbid, and towards the end depoied a 
gireat deal of lateritious fediment. A vafl number 
were feized with this fever, during, and ibon after, 
the exeeffive heats $ tho' but few died in proportion- 
Long and great heats always very much exalt the 
acrimony of the bilious humours-; of which we had 
this fummer abundant inftances. 

Bleeding early was generally beneficial ; profufc, 
always hurtful, efpedalfy near the ilatc of the fever. 



LXVIII. y^n ylc count of the fojjile T%i^h-bone 
af a large Animal^ dug up at Stoiiesfield, 
mar Woodftock,. in Oxfordfliire. In a 
letter to Mr. Peter CoUinfon, 
from Mr. Jofhua Piatt. 

Dear Sir^ 

Rci4 Feb. t. B O W T three years ago I fint you 
which Were found in the flate-Hone pit at Sibioesfieldy 



near Wdodftodk, in dus county. 

I have 
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*. 1 have lately been fo lut ky as to procure from the 
*fame place the thigh-bone of a large animal, which 
' probablv belonged to the fame e feature, or one of the 
• iuLiuc genus, with the veric'/jra above-mentioned. 

As the bonCy and the flone, in which it is bedded, 
' weigh no lefs than two hundred pounds, I have fent 
you a drawing of it (See Tab. XIX.) ; from which, 
and the following (lioit dcfcription, you may, Ihopcy 
form feme idea of this wonderful fofliler 

The bone is 25^ inches ia length its diameter^ 
at the extremity of the two trochanters, is 8 inches 1, 
at the lower extremity the condyles form a furfaoe 
of 6 inches. The lefler trochanter is fo well ex- 
preded in the drawing, that you cannot miSake it i 
and both the extremities appear to be a little ttdibed 
by the iluAuating water, in which I apprehend it 
lay ibme time before the great jumble obtained^ 
which brought it to this place ; aiM irom whence ( 
ima^ne it to have been part of a ikeleton before the 
flood.- For if it had bren corroded by any men- 
ilruum in the earth, or during the great conflux of 
water before the dngning of the earth, it mufl have 
furred in other parts as well as at each. end :. but 
as the extremities only are injured, we can attribute 
fuch a partial eflfcd to the motion of the water only, 
which caufed it to rub and flrikc againft the £uid. 

The fmall trochanter was broken in lifting it out 
of the hamper, in which it was brought to me ; but 
sot unhappily } fince all the cancellt were by that 
means diK:overed to be filled with a fparry matter, 
that fixed the ftonc of the flratum, in which it lay. 
The outward coat or cortex is finooth, and of a 

duiky 
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dufky brown colour, re&mbiiug that of the Aone« in 
which it is bedded. 

One half of the bone is buried in the ftonc yet 
enough of it is expofcd to llicvv, that it is the thigh- 
bone of an animal of greater bulk than the largcfl 
ox. I have compared it with the recent thigh-bone 
of an elephant ; but could obferve little or no re- 
fcmblance between them. If I may be allowed to 
aflume the liberty, in which fofTilifts are often in- 
dulged, and to hazard a vague conjeilure of my 
own, I would fay it may probably have belonged to 
the hippopotamus, to the rhinoceros, or fome fuch 
large animal, of whofe anatomy we have not yet a 
competent knowlege. 

The flate-pit, in which this bone was found, is 
about a quarter of a mile north-weft from Stones- 
field, upon the declivity of a rifing ground, the 
npper ftratum of which is a vegetable mould about 
eight or ten inches thick : under this is a bed of 
rubble, with a mixture of farui a; .d clay, very cuarfe, 
about fix feet deep, iii which arc a <.n'cat number of 
ammice both plain and lliiatcJ, aiid many fmall ob- 
long oyfters, which the workmen call the ficklc- 
oyfter, fome of them being found crooked, and 
bearing fome refemblancc to that inftrument ; but 
all differing fi-om the curvUrtftra * of Moreton. 

Immediately under this ftratum of rubble is a bed 
of foft grey ftone, of lio ufe; but containing the 
gcbirti cvariiy with great mamiiU^ the chpeati of 
^ifierent fizes^ all well preferved ; and a1fi> many 
0mma and pe&ifus. This bed, which is about ie- 

• What Lhwyd calls ffirm namafakmrn^ N*. 451. 
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wtn or eight ieet In depth» lk» immediately aBove 
the ftratum of OxxiCy in which the bone was found. 

This ilratum is never wrought by the workmen^ 
l)emg aFenarious, and too folt for dieir ufe. It » 
about &ur or five Ieet thick, and forms a kind of 
roof to them, as they dig out the (lone, of which 
the ilates are formed ; for they work thefe pits in the: 
hrdt manner as they do the coal-pks, leaving pillars 
at proper diftances to keep their roof from falling in. 

This laft bed of flate-ftonc is about five feet depth, 
and lower than this they never dig. So that the whole 
depth of the pit amounts to about 24 or 2 f feet. 

It was by working out the flate-^fkone, that this- 
bone was difcovered flicking to the roof of the pit, 
where the men were purfuing their work and with, 
a great deal of caution, and no lefs pains, they got 
it down intire, but attached to a large piece of fione^ 
and in this ftate it now remains in my poileilion. 

There is no water in the works, but fuch as de» 
fcends from the furface thro' perpendicular fiffures 
and the whole is fpent in forming the ftala<flites and 
flalagmites, of which there is great variety, and 
whofe dimenfioDS arc conftantly incrcafing. One of 
the workmen has been fo curion% as to mark the 
umc of the growth of fome of them for feveral 
years pail. 

I am„ with, the greatdl cAeem^. 

Dear Sir,. 

Your ever obedient, 

and moil humble Servanr«. 

Jui» ao. X75,8i Joillllft Flfttt*' 

LXIX- 
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LXIX. A Difcourfe on the Ufefulnefs of In- 
oculation of the homed CatiU to prevent 
the contagious Dif temper among them. In 
a Letter to the Right Hon, George Earl 
of Macclesfield, P. R. S. from Daniei 
Peter Layaid, M. D. F. R. S. 

My Lord, 

Rod Feb. 2. / I ^HE honour you have ^one me, in 
>758- Jl^ condefcending to perufe my Eflay 
on the conta^oas Diftemper among the horned 
Cattle, claims my moil refpe<5lful thanks ; and I am 
no lefs obliged to your Lordship ior the jud remark 
you made, That before inoculation could be prac- 
tifed on the horned Cattle, it is neceiTary to bring 
proofs, that this difeafe is not fufceptible more 
** than once ; and alfo aflurances, that a recovery 
from the diflemper by inoculation guards the beaft 
** from a fecond infedtion." 

An intire con vision of the analogy between this 
dileafe and the fmalUpox would not permit me to 
omit mentioning the great advantages, which muft 
arife from inoculation ; and therefore, my Lord, I 
recommend its tde^ nor do I find any reafon to alter 
my opinion, after having carefully read over what 
has been published, and made the flridteft inquiry I 
was able in feveral parts of Great Britain. 

I fhall, in the conci fell manner poflible, fubmit 
the following particulars to your Lordfhip's confide- 
ration, and the learned Society, over which you.fo 
defervcdly preiide. 

The 
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The Marqim de Courtivron, in two memoirs read 
l)eforc the Ro)'aI Academy of Sciences in the year 
174s, and publiihed by that learned bod\% relates 
Ac obfervations he, together wth Moniieur Pel- 
vcrficr de Gombcau, formerly furgeon to the regi- 
ment dc la Sarre, made on the rSe> progrefs, and 
fataHty, of the contagious diftempcr at Iffurtiilc, 
a town in Burgundy ; to which arc added experi- 
ments they madCj by application, digeftion, and 
inoculation, towards communicating 3ie difcafc > 
and concludes from the failure of thcfc attempts^ 
that the diiltmpcr can only be commtinicated from 
©nc beaft to another. Bcfidcs, notwithlianding the 
Marquis obferves (i) the regularity of the ilhiefs, the 
critical days, on the fcventh and ninth, and particu- 
larly that all fuch as recovered had more or fewer 
puilulc^- broke out in different parts of the body; 
yet (2) he will not allow of Rammazzini's opinion, 
©f tlie analogy between this diftemper and the fmall- 
pox, nor that it is an eruptive fever ^ but ranks it 
as a plague. 

But rfie Marqtjis goes ftill farther. He pofitively 
fey, (3) ** That in the preceding years, in the pro- 
•* Titices of Breflc, Maconnois, j^nd Bugey, fome pri- 

vate perfbns had fufimd by buying cattle reco- 

vered from tlie diftemper, wfakhbady at diMTttme^ 
^ the puftttles remamlag on diem : which catdehad 

tbe diftemper afterwards.^ Nay, he adda that 
^ even after recovering twke» a durd inftdioa ha» 
** ieised and killed many.** 

. (i) Memoires de i*A«di dciScicncw^ aaao 174E- p* |x6. 
(3) Ibid. p. 338. 
(3) IMd. p. 337^ 

Vox.. 50. Yyy Ife 
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No wonder, my Lord, that fuch poiitive afTertioni 
fliould ftagger, and caufe the praftice of inoculation 
not to be received, till the nature of the difeafe be 
ablblutely determined, and htts prove the contrary 
of what has been affertcd. 

In a matter of fo great importance to every nation, 
it were to be wilhed, that the Marquis de Courtivron 
had produced attefted obfervations of thefe fecond 
and tnird infections : for tho' a nobleman of his rank, 
charadler, and great abilities, %vould not willingly 
impofe upon the world ; yet it may happen, that he 
may have received wrong informations. 

As to the nature, rife, progrefs, and fatality, of 
this diftempcr at Iffurtiile, it appears to be the fame 
difeafe ns r^ged in thcfe kingdoms. All the fym- 
ptoms agree, as defcribed by Kammazzini, Lancili, 
the Marquis, and in my EH'ay. A diftempered beall 
gave rife to the three infcdtions. The i line Is \va% 
every- where the fame in Italy, France, and Britain • 
and cither terminated fatally on the fourth or fifth 
day, when a fcoiiring prevented the falutary eruptions, 
nr in fome cafes bv abortion ; and on the levcnth c^r 
nintli javoiirab.y y when the puftules liad regularly 
taken their courfe. Tho' the Marquis did not oh- 
ferve, that any particular medicines were of ufc, he 
fays, that in general acids were beneficial, efpccially 
poor thin wines fomewhat four; and that the di- 
ilempcred beafts were all fond of thefe acids (4). 

The fatality was likewife the fame, as will appear 
from the Marquis's tables. Of 192 head of catde, 
1^6 died. The moitality was chie£y among the fat 
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cattle, cows with calf, and youn^ fucking; or yearling 
calves ; unci of the furviving lixteen, only two calves 
out oi kvcnty-fevcn lived, and theic two, with ieven 
other beaib of the fixteen, efcaped the infection, tho- 
conftantly among the difaifcd : fo tliat it is plain. 

Of ips &eaAs> * - 176 died 

7 recovered 

9 efcaped the infe^on^' 

The mortality was as confKlcrable in theie king^ 
doms* 

Whoever will compare the appearances, progrefs;, 
and fatality, of the fmall-pox, with what is remarked 
by anthocs of anthori^, as Rammazzini and Lancifi, 
and other ob/ervers, relative to the contagious dif- 
temper among the homed cattle,, will not be at a> 
lofs one. moment to determine, whether this difeafe 
be an eruptive fever, like untathe imalUpox, or not. 

Now if, as. the Marquis has granted in both his 
memoirs (5,), it be a general obfervation, that an 
eruption of puftules on fome parts of the body, re- 
gularly thrown out, digefled, and dried, is the means 
ufed by nature to effedt the cure ; and that in general 
the morbid matter does not affed the parotid, ingui-^ 
nal, or other glands, nor produce large carbuncles 
and abfccflcs, as the plague does : Nay more, (i icc it 
is obferved by the Marquis, that the difFerciicc be- 
tween the contagious diftemper of 1745 and 174^, 
and of 174.7 and 1748, was, that in the fomi.r the 
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fthittiy erafitiooi appeared* but in tlie tiMr wm, 

$$ he juilly apprehendsy checked hf the exoeffivs 
cold wetther ; and ihould k appair» that by Inocii* 
lattOQ the ikme regular eropdve (em haa been pvo* 
duoDd, with every ilage» and the iame fy roptomg at 
arife in the fmaU-poxs the nature of tlUs diflemper 
will then be afcertained* 

I (hall now moceed, my Lord» to lay before your 
Lord(hip and the Society die accounts I have received 
relating to the infedion and inoculation of die catde» 
and make fome obfervadons on the experiments made 
at IffiirttHe. 

So long, my Ixird, as the diftemjper has r^^ in 
Great Bri^in, not one attefled proof has been brooeht 
of any bead having this difeafe regularly more man 
once. I make nq doubt but thefe creatures may be 
liable to eruptions of different kinds j but as all forts 
of eruptions, fays Dr. Mead (6), are not the fmall- 
pox, nor meafles, fo every poilule is not a fign of 
the plague* Thro' ignorance, or fraud, perfons may 
have been deceived in purchafing catde, and have loft 
them, as well in England as in the provinces of 
. France mentioned by the Marquis ; but nntii a ie- 
cond infe^on be proved, the genera! opinion muft 
prevail in this cafe, as in the fmall-pox: for tho* 
many have infiftcd on the lame thing with regard to 
the fmall-pox", yet a fingle inftancc, properly vouched 
and attefted, has never been produced, either after 
recovery from the natural v^ay, or from inoculation ; 
unlefs what is frequently the cafe with nurlcs and 
Others attending the fmall-pox, that is» pultules 
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breaking out ki their arms and face, he allowed as 
the iigns of a fecond infedion. 

The farmers and graziers in Huntingdonfhire, 
Cambridge{hire, Lincoln(hire, Kent, and Yorkfhire, 
from whence 1 have written teftimonies, all agree, 
that they never knew oi a beall havirig the conta- 
gious dilicinper more than once. In this county 
particularly, Mr. J.Mchcw, the farmer mentioned in 
my Effay, has now among his flock at Godman- 
chefler eight coivs^ which had the contagious diflempcr 
the firft time it appeared in Godmonchdler in 1 746. 
It returned in 1749, i755> and 1756; the two laft 
not fo generaRy over the town as the two former 
years. All thcfe four times Mr. Mehew fufFcrcd by 
the lofs of his cattle ; yet thofe eight cows^ which 
•recovered in 1746, remained all the wliiie tJie dif- 
tempcr was in the farm the three years it raged, 
were in the midft of the fick cattle, lay with them 
in the fame barns, eat of the fame fodder, nay of 
iuch as the dilf cmpercd beads had left and (labbered 
upon, drank after theo^ and conitantly received their 
breath and fleams, withont ever being in the leafl 
affeded. Is not this a convincing prcMDf ? If in ge- 
neral the cattle be fafceptibic of a fecond infe<5lion, 
how comes it« that not one of thde aghi cows were 
aifeded ? 

In the years abovementioned the diflemper ipared 
no beafl, but fuch as had recovered from that dif- 
cafe: and this is confirmed to me by Mr. Mehcw's 
father and brother, all the chief farmers of God- 
manchefter, jmd is the opinion of all the farmers and 
graziers in Huntingdonftiire, who are fo thoroughly 
convioced of there being m kcood iofe^on, that 
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they tre alwavs ready to give an advanced p&ie Sot 
fucn catde as nave reoovefcd from the oontagious daS^ 
.teincMr* 

The Rev. Mt. Scaife, affiilant to the Rev. Dr. 
Gieene, Dean of SaMury, in his pariib of Cotten<» 
ham^ Cunbridg^flitre, acquaints- me, that the ^mers 
in that neighbourhood loft, in 1746 and 1747, twelve 
hundred head of cattle,, in 1731 four hundred and 
&venty r and tells me, that Mr. Ivett^ Sayers, Moor, ' 
Dent, Lawfon, chief farmers at Cottenham, Mr. 
Taylor, Sumpter, and Nfatdiews, of his own parifh 
of Hiflon, and the £tfiners of Wiveliogham alias 
Wiilinghfloii,. nnaniaiouily declare, they never had 
one icAancs of a^beaft having the diftemper twice. 

Mr. Thorpe, a farmer and grazier near Gainsbo- 
tough in Lincolnihire, has had beaih recovered from 
.the di^mper, which have herded with cattle fallen 
ill afterwards, and never met with a fingle ioftance 
of a iecond iofedtiom 

Mr. Loftie, an eminent furgpon at Canterbury, has 
inquired fof me of the farmers and graziers in that 
part of Kent, and about Romney-Marih i and from 
wjience no belief of a fccond inie(5tion can be had. 

The Rev. Dr. Fountayne, Dean of York, writes 
me word, that no beaO: has been known, in his 
neighbourhood, to have had the diftemper twice. 
And feveral perfbns from that county^ and others, 
have told me the fame thing. 

If the above tcftimony of pcpfon$ of chara«£ter and 
veracity, together with the concurrent perfuafion of 
farmers in general, be allowed of, it muft be deter- 
mined, that there is no inrtance of a fecond infection. 
Suppoiing now it ihould appear, that this diftcmpcr 
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is regularly, as ii\ the natuial way, tho' in a milder 
manner, produced by inoculation, and that inocula- 
tion fecures a hcdil nllo Irom a fccond infection; 
then undoubt^ly inoculatioa will be recommead- 
able. 

Tlie.very few trials made in England, and thofc 
not witii the grcateft exadtnefs or propriety, will yet 
ifxvc to put this matter out of all doubt. 

The Rev. Dc?.n of York had five hearts inoculated, 
by means of a ikein of cotton dipped in the matter, 
and pafTed thro' a hole, like a featon, in the dew-lap. 
Of thele five, one cow near the time ot calving died : 
the other four, after going thro' the feveral rtages of 
this contagious difeaie, recovered ; two of which, 
being cows young with calf, did not flip their calve?. 
All four have Iierded with dillempered cattle a long 
while, and never iiad the iesdk fymptom of a iccond 
infection. 

Mr. Bewley, a furgeon of reputation in Lincoln- 
(hire, inoculated three be a lis two years old, for Mr. 
Wiggle! worth of Manton, in the dew- lap, and with 
pjucus from the noftrils. All three had the regular 
fymptoms of the contagious dillemper in a mild 
manner, recovered, and tho' they herded a twelve- 
month after with five or fix diftempered beafls, they 
never were the leaft affected. Mr. Bewley alfo de- 
clared to Mr. Thorpe, that there never was one in-^ 
ilance produced, that he knew of, of a lecond in- 
iedion. 

Since it i£ plain, that notwithftanding neither well- 
digefted pus was made ufe of, nor incifions made in 
the propcreft places, and it may be fuppofed few 
oiedicines were given i yet inoculation lucceedcd 6> 

as 
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as to bring on the diftcmpor m a fcgular and milj 
manner^ as appears by the cows with calf not Hip- 
ping their- calves. One may fairly conclude, that ia 
thi& contagious diftemper, like unto the fmall-poT, 
the practice of inoculation is not onty warrsuitable» 
but miich to be recornn^ndcd. 

But how cooTKia it then, that neither by applica- 
tion, ni;2;c:llic)n, nor inoculation, the diildiipcr wa* 
i^ot communicated in France ? 

The Marquis lays, that this dillemper is not com- 
municated but fcom one beaft t» another imm^-^ 
ately. I muft beg leave to fay, that to niy knowr- 
legc the difitfmper in February 175^ was carried 
60m the faMi-yard, where I yifited ibme diftem-^ 
pesed cattle, %^ two oilier farin^yardsy each at a con- 
ideraUe diifonee,. wilhoat' any eommimicatitm of 
ihe eatlleimtll'oaiib otta^ mti merely by the 
of ierfants going to ttid fro^ or of dogs. 
' Tlio cmriiiMitti madb on feiirbmb, by tying 
oneg theig Roads ptrt o# d illei B pe fed bkles, orptece9^ 
of linan.aii^ woeHeB' oloth of filk, «4ui:h hm re*- 
ctnred the Imtli ami fleams ci <^ng e«Kle, icnro 
to ^dlew, b^ the bollock'^ iiircing olP the dotb tied 
about hkih that- tile putnd ftencb 
to him I hat diati neitiicr^ hifr bfoodi not Aat of the 
other three beafts^ was then » »ftite-tafeceive riier 
infedioii» 

With regard to- the pnftttles^ whieh ^ Marqula^ 
relates were mixed with oats and bran, or diflblved 
in white wino^ the dlAempered bSe^ iR^eh was- 
mixed with milk $ milk taken from- Mtt&df cows ^ 
water, in which part of ft diflfcmpered hide had been 
fteeped ; »d tos pitcaiicioii^ taken to force riiefb 
8 mixtures 
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"mixtures into the paunch of calves, by means of a 
funnel, whole end was covered with a piece of raw 
diftcnipcred fkin, that the beaft might both iwallow 
and fuck in the difeafe. All thefe experiments could 
have no other effect than what followed ; which was, 
that the acrimony of the didempered bik created 
firft a naufea^ and then produced a violent fcouring, 
which killed the beaft, leaving marks of its irrita- 
tion on the inteftines. 

The praftice of inoculation is but lately followed, 
and even now but little known, in the provinces of 
France. Its advantages have not lon^ iince been 
ftfaQgdy difputed at raris. ta iStiA cafe of inoeolatfog 
cattle, infiead of a ^p of raw hide taken from a 
beaft Juft doul, or .putting a puftule into the neck, 
they uiottld either have jM&d in the dewlap cotton 
•or filk dipped in well^digefted fus^ or have iniertcd 
in proper indfions coCton-thmd or £lk foaked with 
fus either oil the {boulders or buttocks \ the true way 
of inoculating in the EngliQi manner. Some perfoni 
have indeed thought, that to inoculate with the blood 
of the infe^ed would anfwer the intention $ but moft 
of the modem pra^tioneis cbufe to depend onnlK 
gefted matter. 

^eral oonftitutioos will not receive infedion, let 
them be inoculated ever fo judicioufly. A Ranb^, 
a Hawkins, a Middleton, and other inoculators, wdl 
tell us, that the incifions have fometimes fuppurated 
fo much, and puflulcs have appeared round the edges 
-of the wound, without any other particular marks of 
the difeafe ; and yet the patient has never had the 
fmall-pox afterwards. The Marquis mentions an 
inftance fomewhat of the fame kind in his £rit Mo- 
«K)ir, p. 147* 

Vol. 50. Zzz The 
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The examination of thefe very important and' In-^ 
tereiUng paiticnlars has, I obfenre, drawn me into at 
prolixity* which I fear may prove tedious to your 
Lord(hip : hot ihould I have removed all doubts, 
and brousht coovincbg proofs of the abfordiqr oT 
fearing a fecond infe^ion ; fliould I have ihewn in^ 
ccidation to be a neceflitfy prance, and that the 
contagious diftemper may be communicated morei 
ways than one ; I hope your Lordfiiip will excuTe 
Ac length df tliis letter I fliall only add my earned, 
wifhes, that the legiflature may, by eflfednal means,, 
orevent the importatioQ of diftempered cattle and 
hides into thefe Kingdoms $ the only means of natn« 
ralizing and perpetuating a dreadful diftemper, now,, 
thank God ! much decsealed among us». 

I am, with the greateft reiped^ 

My Lord, 
Your Lordihipl 
Moil humble and moft obedient Servant^ 
^Huotuigdun, Daniel Peter Layardl 



LXX. Trigoftometry abridged. By the Re^. 
Patrick Murdodi, ^^M. F.R.S. 

Jlcad FA. a, / ■ ^ H E calls in trigonometry, that can 
JL properly be called different from 
one another are no more than Jour j which may be 
xerolved by tbree general rules or theorem^ expreffed 
5 SI 
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in the fines of arcs only ; uiing the fupplemcnUl 
^iangle as there is occaiion. 

CASE 1. 

When of three given parts two ft and oppofUe to 
each other ^ and the third ftands (ffofite to the part 
required, 

Thxorbm 1 

ne faun if the jides are froperttmal U the Jines of 
-imgles OppofUe to toem, 

Demonstration. 

Let QR (Tab. XX. Fig. i.) be the bafe of i, 
fpbericai triangle; its fides P Q« PR, whofc planet 
t:ut that of the bafe in the diameters QC^, RCr. 
And if, from the angle P, the line P L is pcrpendi- 
ctilar to the plane of the bafe^ meeting it in all 
planes drawn through PL will be perpendicular to 
the fame, by i8. el. ii. Let two fiich planes be 
pcnpendicular hkewifc to the femicirdcs of the fide*;, 
cutting them in the flraiglit lines PG, PH; and the 
plane of the bale in the lines LG, LH. 

Then the plane of the triangle P G L being per- 
pendicular to the two planes, whole interfe6lion is 
QGC the angles PGQ_ LGQ_wiU be right an^ 
gles, by 19. II. PG likewife iubtends a right 
angle PLG, and the angle POL meafures the in* 
clination of the femicirclc QP g to the plane of the 
bafe ( def, 6. el. 1 1.) that is (by 1 6 ci. 3. and 10 el. 11.) 
it is equal to the fpheric^l angle PQR : whence PG 
is to PL as the radius to the line of PQR. The 
lame way PL is to PH as the fine of PRQJs to 

Zzz 1 " thtt 
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the radius : and' therefore, ex aquo, PG the fine of 
the fide PQJs to PH the fine of PR, as th© fine, 
of PRQJs to the fine of PQ£. 

. C A S E S II. W IIL 

When the three farts are of the fame name* 
And, 

When two gtven-farti' include htween them a given* 
fart of a difirent name^ the fart required\fianding 
ofpofite to this middle fart* 

TnsoRBM IL 

^ ^ Let s and s he the Jtnes of t^jpo Jides of a fpborical 
Mangle^ d the fine of half the difference of the fame 
fides^ a thi fine ef half the included angle ^ b toe fine 
of half the bafe $ and mating unity for the radius^ 
w hive 8 8 a*+ dfi^-^ o y in which a at b nuy 
he made the unknown quantity^ 4s the cafe utpdret^ 

Let PQR (Fig' 2.) be a fpherical triangle, whoft 
fides arc PQ PR, the angfc included QPR, the 
bafe QR, PC the femiaxis of the fphcre, in which 
thcplanes of the fides interfed. 

To the pole P, draw the great circle A B, cutting 
the fides (produced, if needful) in M and N j and 
thro* Q^and R, the IciTer circles Q^, rR, cutting 
joff the arcs Qr ^R equal to the dijfierence of the 
^es ; join MN, Qy, rR, Q^, qr. 
^ ' Then the planes of the circles deicribed being pa- 
rallel (Theod.Jfharic. 2. 2.), and the azb PC perpen* 
dicular to tbem {10. i. of the fame)^ tlieir inlcrleo- 

tions 
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tions with the piancs n{' the fides, as QT, snd R/, 
will make riizht angles with PC; that is, Q^T and 
R/ are the lines (S, s.) of the fides PQIpR, and 
MC NC are whole lines. No-v the ifofccles tri- 
angles MCN, QT^, r/R, being mai ilciUy fimilar; 
as alfo MN, the fubtenlc of tlic arc which meafurcs 
the angle H., being equal to f ) twice the 
fine of half that angle ; wc Hiall have M N : MC : : 
• QnT • ' ^ R : R ^ ; or, in the notation of the 
theorem, Q^ = 2Stf, rK—ist?. And further, 
the chords Qjr gR being equal, and equally diilant 
from the center of the Iphere, as alfo equally inclined 
to the axis PC, will, if produced, meet the axis 
produced, in one point Z. WhcDce the points Q, 
q, R, r, are in one plane (2, eL 1 1.), and in the cir- 
cumference in which that plane cuts the furface of 
the fphcre : the quadrilateral Q^^ R r is alfo a fig- 
ment of the ifofceles triangle Z Q^^, cut off by a line 
parallel to its bafe, making the diagonals QJl, ^r, 
equal. And therefore, by a known property of the 
circle, Qj x R -|- qR^ = QR^i which, fubflitut- 
ing for and R/ the values found above, 2 ^ for 
Q^r, 2^ for QR, and taking the fourth part of the 
whole, becomes S s d^" = the propuiition 
that was to be demonilrated. 

Note I . If this, or the preceding, is applied to a 
plane triangle^ the fines of the fides become the 
fides themfelves ; the triangle bcaog concoiyed 
to lie in the furface of a fpherei greater than 
any that can be afligncd. 

Noti 2» If the two fides are equal, d vanlHiing^ 
the operation is (horter : as it likewife ii when, 
one or both fides are quadrants* 

Note 
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Note 3. By comparing this propofitkm tPidi that 
of the Lord Neper J, which makes die 3 pth 
of KeiU's Trigonomeoy, it appears, that if 
AM, arc two arcs, then fin. + ^ ^ 
AC — AM . * 

STTXIvr X iin.f AC-.f5n.f AM. And ia 
OiC folution of Cale II. the firft of thefe pro* 
^Dds will be tiie mod rcadiiy computed. 

CASE IV. 

.^f^? f^^ ^^''^ ^^^'^ired fiands oppofite to a part, 
wbtchtshkrmfe unhicvn : Having from the^j 
oi Cale 1. found a fourth part, let the fines of the 
given fides be S, J ; thofe of the given andes 2 a 
and the fines of half the unknown parts and b\ 

and we llmll have, as before, Sitf* + ^/* . 

and if the equation of the fupplemcnts be jv» 
— then, becaafc i— "STFXJ^ 
and , fubftitnting thefe values b th^ 

tocond equation, we get 

Theorem IIL 
1— Sarx I— — 

= i m words thus; 

Af«///>/v tbeprodua of the Jim Oe two known 
angles hj^ fqtiare of tbi cofine of Saf the difference 
of thefdes: add the fquare of the fine of half the dif* 
ference of the angl es , and divide the cm^enita oftUs 

t Sec Lqiuidi. Caooik Mr. ££9^, 1614. p. 48. 

fum 
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fim (0 ifnityj^ iy the like complement of tBe product of 
fbi four mes cf the fJes and angles i and the fquarr 
root of tfe ^uotteitt fiall bt the faie if b«df the unknown 

If wc work, by logarithm??, the operation will not 
be very troublclome $ but the rale needs not be ufcd, 
unlefs when a tabic ot the tii^oiiomctrical analogies 
is wanting. To fupply which, the foregoing theo- 
rems will be found loificient, and of ready ufe ; 
bdiw either committed to memoiy, or noted down 
on me blank leaf of the trigonometucal tables. 

NofCy The fchemes may be better, raifed in cwd* 
paper, or with bent wires and threads. 



LXXf. /k count of "Two extraordinary 
Cafes of Gall- Stones. By James John- 
ftooe, M. £). of Kidderminfter. Com-^ 
mfnicatid if the Rev* Cbarks Lyttekoii^ 
L. D. Dean of Exeter. 

ft the Rev, Dr. Lyttelton> Dean of Exider*- 

Rev. Sir,. 

Xcftd FA. ^ Jk Ccording to promife I lend you if 
^ XjL ^ort account of tlic two extraor- 
dinary cafes we talked of, the laft time 1 had the 

pleafure of feeing you at Kidderminder. 

The truth of the firft narrated cajfe you are already 
a fufikient judge of^ and if it ia at aU neceiTary to- 

aicertaiii> 
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afcortnn the feoond in like manaer, I can at anf 
ttme prodttoe the poor woman and ha hufband be- 
fyre TOO, who will attdl the ttuth of fufiering^ 
whicn wiU not eafily efcajie dieir mcmofy. 

You are at lihcny to difpofe of tfaii paper at yoo 
ihall think proper. I wan, 

Reverend Sir, 

Your lefpeAlttl jud moft humble Servant 

KidckrmiaAcr, T Johnftonc 

Scyt. II. 1757. ^ 

THO* it is now pretty well known, that colicky 
and iacric difeafcs often arife from gall-ftoncfr 
ttoented in the bilious receptacle, and obibuding 
us canals $ yet an example of one, of fuch enormous 
fiyj*^ voided into the duodenum from the du&us com* 
munis^ ashaj^ened in the firiiof the following cafes, 
18 a very rare, if not intirelj an unexampled occurrence. 
It will encourage us not too eafily to dcfpair of the 
cxpulfion of the largeft €akuU from the gaii-bladdc r ; 
and will teach us, that all vwlent attacks of pain 
about the ftomach are not owing to gout reflected 
upon that organ : it will make us more cautious of 
ming draftic cathartics^ heatine and inflaming mcdi. 
cincs, upon fuch a vague prefumption ; and ought 
to difpofc thofe^ who arc trufted with the lives of 
their ftlk)w-creatufcs, to a nicer obfervation of even 
the minoteft fymptoms and drcumftanccs, which 
may occur in diieafes. , . 

The fecond cafe points out, under certain circum- 
ftance^ the pcadibili^of exaiOing, by kiciiion ir^ 
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^he gall.M«dder itfitf* thole takuk^ Wkich, btm 
their figure, or other JtUpediflMoCs* ctnnot be-^ided 
the natural ws^. The iiieliic4 of peiivrmiog this 
'tinufual operation, and forae inflsaoef of teluocer9, 
have already been made public 4q theMemQireQ dc 
•rAead. de Chirurg. ^ . • i . . 

I. Mrs. F - , a fedentary corpulent old lady, 
had been much fabjedl to colicky compbints, with- 
'Out jaundice, in the vigour of life. The feat of the 
•pain was chiefly under the ri-^ht hypochoiidrium^ as 
high as the ftomach. She had been tolerably free 
from it for at leail eight years part. December f. 
1755, about eleven o'clock in the evening, Ihe was 
fuddenly feized with a violent pain, -extending from 
that part of the ftomach lying under the righc fide, 
•thro' to her back. She compared it to a fword 
driven in that diredlion. This pain continued not 
-only with unremitted violence, but even increafed^ 
•till feven o'clock in the morning : all this time ilie 
•vomited and flrained almoft inceflantly ; but after 
her ftomach was emptied of its contents, nothing 
came up befides clear ilime, ftrcaked with blood. 
About feven o' clock in die morning flie felt her pain 
fall or move lower, as fhe exprened it, and from 
•that time became remarkably eaiier. Soon after this 
•change, (he became extr-emcly fick, and vomited up, 
jfor the iirft time, a prodigious quantity of grccniih 
yellow bile. She had not before this fcizure been 
•remarkably coftive ; and in her pain had a free mo- 
tion to flool with effe<ft; but during the remainder 
•of the (6th) day had none, tho' all this time emol- 
lient clyflers wiire injeded ^ and ihe took regularly 

VoL.^o* 4 A every 
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tvtr>y two hours a powder of rttagnef. M. tfrr,fit». 
tartar, tart. t)itrid, ana 9j. ol. tfuc, ^o/ch, guu, j». 
with a <Elraught of fucc. limon, Cf faL abfimh, Bttt 
in the middle of the night, and all day^(thc 7*h), (he 
had an abundant difcharge of loofe bilious floats. 
She liad continued free from cxceflive pain iince the 
morjii ng of the former day, only now and then com- 
plained of uneafincfs fometimes in one, fometimes in 
another, part of her bowels. About twentv-four 
hours after her firft feizure, Hie felt a great pain 
i^riking tov.'ards the botrorn of her back, and one 
hour after voided the extraordinary cakuluSy of which 
the figure and defeription are fubioined. Some time 
alter pieces of fkins were voided by ftool, which 
were evidently of the texture and appearance of 
the internal villous coat of the intcftines and gall-' 
bladder. I lie above medicines were the only ones 
flie Li led, by my direction, under her painful com- 
plaint, excepting an external fomentation, and bleed- 
ing, which the hardnefs and contradednels of her 
pulfe ieemed to require. She was ordered to drink 
plentifully of thin brotlis, and other foft dduent liquors.. 
During thecourfe of her diforder fhe had no appear- 
ance of jaundice, nor lincc j and, conftdcriiig her years, , 
cnioys at prefcnt (Sept. 1757) very good healthi ' 

This r^/ca/«j, as appears by the tigure, was of a 
.pyriform fhapc, refcmbiing the iorm of the cyfih 
jellca iUelf. its furfkcc was quite fmooth and polUb* 
'cd, excepting towards the bofc, at that part marked 
-A, where it was fcabrous, as if fonve other fubftacce . 
'had lain contiguous to it. When broken through, 
•it was eompofed of concentrical laminae, which were 
alternately white and ochre-colouftd. In leng^th it 
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^meafurecl one inch and three tenths ; its tranfverfe 
fedtion nwafitfod «t load feven tenths of an inch. It 
liad a faponaceous fmoodiners, like other gall-floiie«» 
«nd flotied apQQ walnr. It weighed only aboiit ii^ 

.grains. 

Tho' it bet difiicult to conceive, bow fa bulky • 
•Miftance, generated in the gall-bladdsr, could be; 
'Conifeyed along fo narrow^ a pafTage ts the common 
1>iUary dud, e^jpcdaUy confidering the obliquity of 
•il8 ioTeftion for near half an nieh of kngdi betwixt 
the coats of the duodemam^ yet there feem filfficient 
data in the ibove cafe to prove, that this animal 
:ftbne was 'not formed in the alimentary tube, but 
(large as it^s) had came into it ftom the duSus 
communis cbaledocbuL 

Tbe (hape and faponaceous fmoothnefs, and colour 
of the laminx, of this iiibflance, Ihew it was moulded 
In the gail-bJaddery and formed froin bilioBS particles* 
^Theievcre pain and torture, and enornu)us vomiting, 
•ihe underwent, for feven hours after her firfl feizure, 
argue, that'll muft^ then be lodged in fome canal 
much narrower and ilraighter than the alimentary 
caif^ I for lb ibon as it dropped into tbn, ^feverc 
.piia a great meafure cealed. 

|jB^t that ilrai^ caodk in wUch it wa9 Stuatcd 
'A^iqg ihofe (cvq^ hmnra of lortfire, could be no othe( 
1^ the di40us (mmimis ctmdiclmi for, during 
^ij^ ^ffKfi of time, no bile w^s cmptis^i^ into the 
|iq^fs» nor thrown up by ^ firoogd^ qS 
^v^ipitiiK. %t no loonep hiaid Ae perpqyed tbf 
^fM^ tfbia fm 9> wm '9( drop damymi^ 
|fin6^» whifb.poipts out. ibe preeife moment thp 
^l^fw apifttoc^^^ into ^ dufdmmj, thuf 

4A^ ihe 



[ 5+8 3 

(he began to fickcn, and inftantly after vomited up" a' 
vaft quantity of bilious matter ; which now, from 
the de-obftru6ted dudt, began to flow freely into the. 
duodenum. The obftru^ion of the du^us choledo- 
chus was of too (hort a duration (only three hours) 
to occafion any obfervable jaundice* And it appears 
by the bloody fle(h4ike knots, thrown up with 
phlegm by vomiting, that the paflTage of the fub- 
ftance was not effeded without confiderable lacera- 
tion of the fmall bilious dudts» And this eafily. 
accounts for the feparation of the villous coat, which, 
afterwards appeared in thi& patient's flools. 

This coarfe delineation re- 
prefents the figure and true, 
bulk of the calculus j which, 
I believe, is ftill in my pa- 
tient's cuilody. . p 

• 

2. In February I7f2. I was called to relieve st' 
poor woman of this place, Sarah Ewdall, aged 30 
years and upwards, and the mother of feveral chil- 
dren. She laboured under the jaundice, and com* 
plained of a fevere acute pain ftriking thro* from the 
right hypocbondrium to her back, with frequent vo^. 
mitings. A praetematural hardnefs, of a compafs 
not exceeding the hollow of the hand, was then 
plainly to be felt at the pit of the ftomach, or a little 
nearer to the right hypocbondrium. When that par- 
ticular part was preffed, (he complained of great 
pain. The pain at this part was always increafed 
by attempting to lie upon the left fide. She v»ras 

. blooded,. 
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blooded, fomtnted externaliy, had emoUient fkpona^ 
ceous clyfters injeded, and a nitrous apozem, and • 
pills oompded of galban, & fap^ Ce/iiUenf, and foon 
after i€Oomed» She had frequent returns of the 
lame complaint after this ; but I faw her not again 
till Jan. i7f f, when (he lay infeniible in a fit, which 
for feveral days deprived her of the ufe of her fpcech 
and of aU hei^ ienies^ only (he tolled her limba about./ 
About a quarter of a year after (he had lecoveted 
from this fit, Mr. Cooper of this, place, her apothe- 
' caiy, infivmed me^ that from a imall fore at the 
pit of her ftomach, which came fince her laft ill- 
nefs, fhe had voided feveral gall-ftones. Curiofity 
rompted me to inquire into the matter of fidl from 
erfclf. She (hewed me the fore, which was now. 
almoll cicatrized. She faid, that foon after her laft 
illnefs a little pin^k arofe upon that p.irt of the pit. 
of the flomach, which had bei n hard ever fince ilie 
bad been fubjcft to the jaundice. This pimple broke, 
ran matter, and at different times the calculi^ which 
fhc Ihewed me, had come out with the matter. Her 
ftomach had been fomewhat painful before it broke,, 
but was now eafy. The calculi^ which (he fhewed 
me, had the appearance of being fragments of larger 
ones, and fome were almoft duft j tho' (he affurcd 
me they all came from the fore in that condition. 
Of thefe fragments I have two or tlirec of the largeft* 
now in my cuftody : they arc lights fwim on water, 
fmooth like loap y arc of a yellow colour, and in 
fome parts brown like fnuflf ; and confift of fimilar 
concentrical layers. The poor woman has fince 
then been trouoled with returns of pain and jaunr- 
dice,, in the intervals of which her (kin is perfedljr 

clear 
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fi&d white. She h iliU «Uv^ and mdy to alteft the 
truth of this nanattnc 
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all the Intefiines^ &c. in a Man of about 
^Thirty-four Tears of Age^ who died foim 
time laft Summer^ and afterwards fell wt^ 
der the InfpeElim of Mr^ Nicholas Jenty. 

^R««dJ*-9» 'TpHJE fiftged was tall, and partly 
'^^ * j|[ ttraadsted, >I found nothing ex« 
ternally but a wound in the left :fide, which feemed 
to me to have been degenerated into an olcer. As I 
•did not know the man when he was alive, and had 
him two days after his doceaie^ I cannot give an im- 
mediate account of the cauie of his desldi. But in 
opening his abdomen, I found the epiploon adhering 
ctofe to the inteftines, in fuch a manner, that I could 
not part it without tearing it. It felt rough and dry. 
•And as I was going to remove the intellines, to exa- 
mine the mefentery, 1 found them fo coherent one 
^ith the other, that it was impoflible for me to dt- 
«iride them without laceration. Then 1 inflated the 
intcftinal tube, for the infpedtion of this extraordi- 
^nary phenomenon ; but, to my great furprize, all 
the external parts of the inteftines appeared fmooth i 
very few of the circumvolutions were feen, occa- 
Aoned by the flrong lateral ^hefions of their iides 

«with 
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mMk cacii odiiBr. The iUMbnee t/t tht mtcftincs 
wdB KRM^ and a great many pimples, as as the 
iMad oTa pii^ appeased ai them, and «vere almoft 

16 proper 1n> ohfervc^ 
dtat lUe fin^es Imiiw inen taken far glands By die 
lace Dr. fames Douglas, and others 3 whereas they m 
m reality nothing eSe but the orifibes of die exhaling 
velTels obfbuded, and are not to be met with 
cept in morbid' cflies. 

After having made incilions in that part of the 
€Phii next to the re&u^y I found the feritmatmiy or 
external membrane which invefb the inteftines, and 
the vifcera of the abdomen^ to be of the thicknefs of 
a fix-pence s and I fairly drew all the inteftines from 
tlKir external membrai^ without feparadng their co- 
befions ; the peritmumm^ or external membrane, af- 
terwards appearing like another fet of inteftines. T 
fbund a fluid in the inteftines; and I will not take 
upon me to'iay, how die periibltic modon mud have 
been performed. And afterwards I parted the fto- 
mach from its external tunic,, as I had done the in-- 
teftines. I found no obftrudUon in the mefenteric 
glands; but every evolution of the mefentery firmly 
cohered together. The liver alfo adhered clofely 
to the diaphragm, and its adjacent parts : and in the. 
veficula Jellis I found the bile pretty thick, neither 
too green nor too yellow, but a tint between both. 
I met with nothing remarkable in the other parts of 
the abdomen. In opening the thorax, I found the. 
-lungs clofely adhering to the ribs laterally, and pof- 
teriorly and interiorly dole to iha pericardium. In- 
-making an incifion to open pericardium^ I found* 
it fo cToicly adlierkig^ to the heart, that I could not 
5^ avoid: 



avoid wounding that organ, and with much diffi- 
culty could part it from it. I met with no fluid in 
the pericardium. The heart was fmall j and in the 
internal fide the pores of the pericardium appeared 
fo large, that one might have infmuated the head of a 
middling pin into them. They have been defcribed 
by fome anatomifts, who have met with cafes fome- 
what Umilar to . this, but without fuch univerfal ad- 
hefions ; and they have been fuppofed to have been 
^glands. The fame pores likewife appeared on the 
iieart ; which, in my opinion, are nothing but the 
•extremities of the exhaling veffels. In removing the 
heart, I found the dorfal^ and other lymphatic glands 
above the lungs, quite large, indurated, and of a 
•dark greyifh colour. Nothing remarkable appeared 
in the lungs .; only, that the portion of the pleura^ 
which invefls the lungs, and is generally thin, was 
there thick and rough ; and thro' a glafs it appeared 
.as if covered with grains of fand ; and might in fe- 
veral places have been eafily torn from the lungs. 

The aorta was pretty large ; and in that part of it, 
which runs on the tenth dorjal vertebra^ I found a 
xyjliSy as big as an olive, full of pui ; and lower 
xlown, immediately before that vefTcl perforates the 
diaphragm, I found another, fomething lefs, full of 
.matter likewife ; both which portions 1 have by me. 
That portion of the aorta ^ where the cyjiis appeared, 

' was rather thicker than the other, and ofTeous. In 
•opening the cranium^ I found in that part of the ce- 

' . rebrumy which lies over the cerebellum y a table fpoon- 
/ull of pusy of a greenifli colour ; and examining it 
thro' a glafs, there was an appearance of animalcula 
in it. 

LXXIIL 
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LXXIIL Of the beji Form' of Geographical 
Maps* By the Rev. Patrick Murdoch, 
M.A F.R.S. 

ftetd Fdx 9, 1. T T T H E N any portion of the earth's 
«758» VV fuiface is projcelcd on a plane, 
or transferred to it by whatever method of defcrip- 
tk>D, the real dimenfions, and very often the figure 
and pofition of countries, are much altered and mif- 
reprefented* In the common projection of the two 
hemifpheres, the meridians and parallels of latitude 
do indeed interied at right angles, as on the globe; 
•but the linear diftances are every- where dimi- 
nifhed, excepting only at the extremity of the pro- 
jedion : at the center they are but half their joft 
quantity, and thence the fuperfidal dimenfions but 
one»fourth part : and in lefs general maps this in- 
convenience ^11 always, in fbme degree* attend the 
fitreographic proje<ftion. 

The orthographic^ by parallel lines, would be Ail! 
Jefs exad^, thofe lines falling altogether oblique on 
the extreme parts of the hemifphere. It is ufeful, 
however, in defcribing the circum-polar regions : and 
the rules of both projcftions, for their elegance, as 
well as for their ufes in aitronomy, ought to be re- 
tained, and carefully ftudied. As to Wright's, or 
Mercator's, nnuncal chart, it docs not here fall un- 
der uur conlideration : it is pcricdt in its kind j and 
will always be reckoned among the chief inventions 
of the lail age. If it has been mifunderftood, or 
mifapplied, by geographers, they only are to blame. 
Vox. 50. -46 • II. The 
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II. The particular methods of defcription pro- 
pofed or ufed by geographers are fo various, that we 
might, on that very account, fufpc^ them to be 
faulty ; but in moft of their works we adtually find 
thefe two blcmiflies, the linear dijiances vifibly falfc^ 
and the tnterJe£lions of the circles oblique : fo that a 
quadrilateral re(5tangular fpace (hall often be repre* 
fented by an oblique-angled rhomboid figure, whofe 
diagonals are very far firom equal \ and yet, by a 
ilrange contradiction , you fhall fee a fixed fcale of 
diflances inferted in fuch a map. 

III. The only maps I remember to have feen, in 
which the la ft of thefe blemiihes is removed, and 
the other leilcncd, are fome of P. Schenk's of Aa^ 
ilerdam, a map of the Ruffian empire, the Gcr- 
mania Critica of the famous Profeffor Meyer, and a 
few more J. In thefe the meridians are ftraight lines 
converging to a point ; from which, as a center, the 
parallels of latitude are defcribed : and a rule has 
been publifhed for the drawing of fuch maps *. But 
as that rule appears to be only an eafy and conveni- 
ent approximation, it remains flill to be inquired. 
What is the conJiru6lion of a particular maf^ that 
jball exhibit the fuperficial and linear meafures in 
their trueji proportions ? In order to which, 

IV. Let E /LP, in this figure (See Tab. XXI.) 
be the quadrant of a meridian of a given fphcre, 
whofe center is C, and its pole P ; E L, E /, the la- 
titudes of two places in that meridian, E M their 



% Stntx drew feveral of that form, 
> * See the Pref»cc to the (mall Berlin Atlas, 
^ •• . _ middle 
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ktitodft Dr«w LN, In, cofipesjof^ hti'- 
tttdes, thb fine of the inidffie Istitiide MF, and ks 
ooungent MT. Then writing unity for the radius* 

if in CM we tajtc C^. = ^ WL^% Mt > 
m We dniw ;rR, xr, equal each to half the arc L/» 
and perpendicular to CM } the conical furface ge* 
aerated by the line Rr» while the figure revolves oa 
the axis of the fphere, will be equal to the fur^co 
of the zone that is to be defcribed in the £une time 

Sr the arc L/j as will eaiily appear .by c^mplrlng 
at conical furfiuce with the zooe^ as mealiired by 
jircbimedes. 

And, laftly, Tf from the point f, in which rR 
produced meets the axis, we take the angle C^V in 
proportion to the longitude of the propolcd map, as 
MF the fine of the middle latitude is to radius, and 
draw the parallels and meridians as in the figure, the 
whole fpace SOQJV will be the propofed part of 
the conical furface expanded into a plane j in which 
the places may now be infcrtcd according to thc^ 
known longitudes and latiu&des. 

V. Let LAdMbmdthofdie 20116, be idP.iyif^; 
fcctweea lo*" aad 60!' noidi latitader iii kagiiiHle 
110% fttm ao* eaU of the CaiBaiioB to the center of 
die wellem hemifpheie 1 compcdieiidiog die wdftem 
parts of Europe and •Aftioa^ the more fciiown> parts 
of Nordi Americaj and tbe ocean ifaat'^eiMntB^ il 
fiom she old oontinem. 

And becaufc G = L/ x lAF x MT * '^^^^ 

three log^ithms* * 

4BA LoK» 
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Log. 0.8726650 (= 50' tp radius 1) — 1.940^4^^ 

Log. MF (fiajf) —1-7585913 

Log.MT (ung. fjr*») 0.13477}^ 

Take the fum — i. 854.2 12I 

from log. N« (=.6^23772) .... —1.8403427 

the remainder — 1.986 1 30^ 

is the logarithm of Cx, And becauie i : 

Cx : : MT : xf^ to this adding the log. MX 0.154773 2 

The lum ; . 0.1409038 

is the log. of xt= 1.-^8^260; and a R (=xrz^ 
iLl) being .4363325-, will be 0.9469275, rf 
= 1.8 1 95925. Whence having fixed upon any con- 
venient fize for our map, the center / is eafily found. 
As, allowing an inch to a degree of a great circle, 
or 50 inches to the line Rr, Rf the kmidianieter of 
the lead parallel will be ^4.25-5 inches, and that of 
tlie greatcil parallel io4.2 5'5' inches. 

Again, making as rad ins to MF fo the longitude 
110'' to the angle S/V, th:it angle will be 6^* 
Divide the meridians and parallels, and liniih the 
map as ufual. 

Nfite, The log. MT being repeated in this com- 
putation with a contrary fign, we may find xi 
immediately by fubtradiing the fum of the loga- 
rithms of L/ and MF from the log. of Nn. 

yi. A map drawn by this rule will have the fol- 
lowing properties : 

I. The interfedions of the meridians and parallels 
will be fedangular. 

z* The 
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d. The diftances north and fouth will be exiA; 
and any meridian will ferve aa a fcale. 

3. The parallels thro* z and where the line 
Rr cats the arc L/, or any fmall diftances of places 
diat lie in thofe parallels, will be of their juft qaantity* 
At the extreme latitudes they will exceed, and in 
mean latitudes, from x towards z or jr» (hey will iaU 
ihort of it. . But unlcfs the zone is very broad, nel* 
thcr the ^excels nor the defed will be any-where con- 
iiderflble. 

4. The latitudes and the fupcrficies of the map 
being exadl, by the conflrudion, it follow?, that the 
exccfles and defeds of dill u.cc, now mentioned, 
Compenfate each other ; and arc, in gem r:;l, of the 
Icaft quantity they can have in the map dcligncd. 

5. If a thread is extended on a plane, and fixed 
to it at its two extremities, and afterwards the plane 
is formed into a pyramidal or conical furface, it may 
be ealily ihcwn, that the thread will pafs thro' the 
fame points ot the iuilacc as bclore ; and tliat, con- 
'verfely, the iliorteft diftance between two points in a 
conic^ furface is the right line which joins them, 
when that furftoe is expanded into a plane. Now, 
in the prefent cafe, thefhorteft diftances on the coni- 
cal fuince will be, if not equal, always nearly equal, 
to the correfpondent diibnoes on the fphere : and 
therefore, all redilinear diftances on the map, ap- 
plied to the meridian as a fc8le» will, nearly at leafty 
(hew the true diftances of the places reprefented. 

6. In maps, whofe breadth exceeds not ro^ or 
1 5°, the redtilinear diflances may be taken for fui^i* 
ciently exad. But we have chofen our example of 
a greater breadth than can often be required, on pur- 

poie 



polo to ihew how high the enm^iacfer arifti* and 
how they may« if it ii thought a€edlu]> be' nearly 
cftimated and concdcd. 

Write down, in a vacant fpace at the bodibm of 
the niap» a table of the enon of equidHlant parallels, 
as from five de^ecs to five degneca of the whole lati- 
tude ; and having taken the mean errors, and dlmi- 
niihed them in the ratio of radius to the fine of the 
mean inclination of the line of diibmce to the meri- 
dian, you fhall find the corre(flion required j remem- 
bering only to diftinguUh the diflanCe into its parts 
that lie nit bin and without the fphere, and taking 
the ditterence of the correlpondent errors, i^-d^tS 
and in excejs. 

But it was thought needlefs to add any examples^ 
* as, firom what has been faid, the intelligent reader 
will readily fee the ufe of fuch a table j and chiefly 
as, whenever exaftnefs is required, it will be more 
proper, and indeed more expeditious, to compute 
the diflaxice^ of places by the following canon. 

Muitiph the prcduB of the ctjkes $f ihiHoo gtvm 
haihkki the Square of the Jine of half tie difirence 
if buptudet and i$ iMt fnduB add the ffuare of 
the fan half the difference of the ktitu^% tht 
J^nnre rmt of the fum JhaU he the fine of half the arc 
if a igteat cirek letween the two places given* ' 

•Thns, if we are to find die tnc diftance from 
one angle of our map to the oppofite» that ii^ fioBH 
S Co C^y the opentton will be aa Mows: 
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■ L. fin. 3o*r= — 1,6969700 

^ L.fi«.«o''=: — 1.99335'5 
^ »L,itt.55^ — t.«67a90 

— 1. 5 1 90505 rrrlog. of 0.330408 
and. a L. in. »5°=: — 1 .15 18966 =: log. of o. 1 78606 

J ■ ■ 

X«0|^of ihefiun . . , 0.509014 w— . 1.7067297 
, . . Wlwiebilf is — 1.8533648 

lie L»€n* of 4s* 31'*' A(» XwUe of wMcli » 91" t', or 5462 geogin- 
fUcilinilct. 

AhdAoeing the lines TS, TQ, reduced to minutes 
«)f adeg^ are (52 55. 189 and 3255. i8p refpedtively. 
«liatlie«9gle STV js:63» the right line SQ^on 
die SMp vrHI be' 559 exceeding its jaft value by 
132'^ ^txf tlie whole. 

7. The enof 8 on the ptralleb uicreafing faft to- 
wards the pc^y and the line SQ^having^ at left, 
nearly- the faoie difcdioa, it is not to be wondered 
Uiat the .ertbrs in our example (hould amount to . 
•sV* Greater ftill would happen, if we meafpred the 
diftanoe from O to Q^y a uraight line joining thoie 
poinfi: for that line, on the conic farface, lying 
every*where at a greater diftance from the fptiere 
than the points O and Q, muil plainly be a very 
improper meafure of the diftance of their correipon-^ 
dent points on the fphere. And therefore, to pre*, 
vent all errors of that kind, and confine the other 
errors in this part of our map to narrower bounds, it 
will be bed to terminate it towards the pole by a 
ilraight line KI touching the parallel OQjn the 
middle point K, and on the ead and weld by line^ 
as H I, parallel to the meridian thro' K, and meet*^ 
ing the tangent at the middle point of the parallel 
&V in H« By this means too we fhall gain more 
(pMe thaa we IsA^ while the map takes the ufual 

re^anguiiar 
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rcdiangular form, and the fpaccs GHV remain for 
the title f and other infcriptions. 

VIL Anodwr^ and not the leaft conlSdentble, pro- 
perty of our map is^ that it may, without fennble 
error, be ufed as a fea-chart ; the rumb*lines on it 
being logarithmic Q>irals to their common pole /, as 
is partly reprcTentea in the figure : and die arithme- 
tical folutioos thence deriv^Kl will be found as accu- 
rate as is neceifary in the art of failing. 

Thus if it were required to find the courfe a (hip 
is to fteer between two ports, whofe longitudes and 
latitudes are known, we may ufe the following 

RUL£. 

To the Ic^eritbm of the number of minutes in the 
difference of ki^inde add the conflant logarithm * 
— 4.IOI5 105, and to their fum the logarithm fitijtf 
the mean latitude^ and let this lajl fum h 

The cotangent of the mean latitude being T, and 
an arithmetical mean between half the difference of 
latitude and its tangent being called m, from the h» 
garithm of T m take the lo^a^itbm of T — m, 
and let the logarithm of their (lijference be D ; then 
fall S — T) be nearly the logarithm tangent of tl^e 
angle, in which the Jhif's courfe cuts the meridians. , 

' Note^ We ought, in ftriftnefs^ to ufe the ratio of 
tse^xVi to /x — xR inftcad of T-f w to 
T^/99i but we fubftitute this laft as more 
eaiily computed, and very little different. 



* T!:i'; conftant 'ocrnriihm contains the rcdu^ion of the diff. 
of longitude to paru oi radiiM, unity, aod to SrJig^s Ma^hjpk^^L 

Example 
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Example x. 

Xct htinkks, on the iame fide 6f the equa- 
tor, be io)<* and 6o»; then the nhSddle lititode and 
its complement are 3j° and 5^", aocl half the difFc 
rence of the latitudes is ifV* aiid the difereAce of 
longitude being 1x0^, the o^eratioa will Hand as 
below. • • 

Log. 6600' (m I io<^) . . 3.8 1 pf 43^ . 

Cdnftant log. • • . «-*4.ioif loy 

—.1.9210^444 
Log.fin.350. . I758f9«3 



finT==i.428i48o ''""^^^ 

m= .45>320» 

Log- T m (=: 1 . 8 - 94682) 0.2740350 

tog. o.884ai70saD8s-»j.4jf36^oe 
S — D (=s log, tangent 59° 16 ) , , , , mm 0.235^57 

The reft remaining, let the di&rencc of longitude 
be only 40°^ then 
Log. 2400' (in40'*) . . 3.38021 12 
Conllant log. . • • —4.1015105' 

— 1.4817217 
Log.fin.35<» . . . -^ 1.7585913 

S . . . . 2403130 

D (as before) « — i .453 6f 00 
S-«.D(= log. tang. 31' 27'^) . . , —1.7^66630 
Vol.50* 4C Example 
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Example 3. 

ttt the'difierence of iooj^tiidr'te 4(0^^ liut the 
latitudes f^j^d So''; r., ,. , t, , , 

>,And log: »40o'J _ Agi^iir 

Log. iiB. 68<* . , .96y ^"^^^ 

Best • « • • --i.44M87f 

T (tang. 22°) = .4040262 

m= 2J09980. . . , 



Log. T + w (= .di 50242) — I.7888921 

. IiQgi . . P»5i63740gl>a8 « - 1.7 2 1 2944 

S-^D (=:log. tangent 28" 6') — i.7a7593i 

Winting of the true anfwcr no more than i® 4'. 

And in all cafes that can occur, the, error of f^UBt 

mle will be inconfiderable. 

It is not meant, however, that it ought to take 
place of the eafier and better computation by a tabic 
of n^ridional parts : but it was thought proper to* 
ihew, by fome examples, how iafely the map itfelf 
may be depended on in the longeft voyages j provided 
it is iutiiciently large, and the neceiiary rumb-lines. 
are exactly drawn 

■ Sec Ceti/ii Li>gomctr. prop. 6. 
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LXXIV. A port Differtation on Maps and 
Charts: in a Letter to -Rm Thorn as. 
Birch, D. D. and Secret, R, S. Mri 
Wm. Mountaine^ F^ILS. 

SIR, London, March ar. 1758. 

« 

Read April 6. A MONG the Icvcral improvements 

>75'» Y% made in arts and icicnccs by inge- 
nious men, the conftrudion of globes ^ maps^ or chart 
deferves a place : not only on account of the pleafure 
and fatisfaftion that arifes to fpeculative minds, in 
furveying the extent and divifions of this terraqueous 
globe, but alio for their real ufe and fcrvice Co navi- 
gation, trade, and commerce. 

Globes perhaps were iiril invented, as bearing the 
nearefl icinblancc to the natural form of the earth 
and fea, with proper circles thereon defcribed, and 
the feveral empires and kingdoms, according to their 
extent, latitiidfis, and longitudes, as £ur as geography 
and hiftoiy would admiL 

But tho' thefe convey die moft general and crueft 
ideas of the poiition and fituation of places i yet, as 
containing but a fmall furfaoe, they were finiiid not 
extenfive enough to take in particular kingdoms or 
^tes, with their fobdivilions» cities, and rivers, fo 
as to convey an adequate and fuflident reprefiuitation. 
Befides, tliey were not fo portable and cominodious 
in vovages or travels. 

Maps and CJl>arts were therefore thought of, as 
being moft convenient for both the purpoies above- 

4C a mentioned; 
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meatioiiecl ; accuracy of which depends on re* 
prefentlng die meridians and parallels in iiicfa man> 
' jlier, thial ^^bep are laid thmoo, accoiding to. 
t^cir laidciidps and lon^tudes» iticy nixy have ftch 
rerpcd to each Qth^» ^ <hcy hav^oa the globe it- 
filf; and thofe are tiiStax ^hbular or re&ilintar, 

Ghkikrj or curvHimar^ ace ckhep genera} or par* 
tiailan 

Generaly are the hetnifpheres} fbf |he mod part 
conflruded fteieographically. 
. Fmrticular^ contain only fomc part of the terra- 
qoeotts globe; and of this fort there are fundry 
modes of condni^oo, which for the moft par( 
are defed;ive, fo as not to be applied with accuracy 
and facility to the purpofes intended, in determinbg 
the Gourfes or bearings of places, their dtftances,, 
or both. 

Rectilinear were therefore very early adopted, 0» 
which the meridians were defcribed parallel to each 
othcT) and the degrees of latitude and longitude every- 
where equal ; the rumbs were con(equently x'l^ht 
lines ; and hereby it was thought, that the courfes 
or bearings of places would be more eafily deter- 
mined. 

But thcfe were found alfo infufficient and errone- 
ous, the meridians being parallel, which ought to 
converge ; and no method or device ufed to accom- 
modate that parallclifm. 

< Notwlthftanding the great deficiency in this plane 
map or chart, it was preferred, efpecially in nautical 
bufincls ; and hath its ufes at this day in topographic 
condrudions^ as in bays^ harbours, and very narrow 
zones. 

However^ 
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However, the hereia were fboner difcovcred 
than corre^ed, both by mathematicians and ma- 
riners, as by Martin Cortefe, Petros Nonips, Coignict, 
and fomc fay by Ptolemy himfetf. 

The firft ftep tpwarda the improvement of this 
c^iart was made by Gerardw Mercator, who pub- . 
Itfhed a map about the year r f fo, wherein the de- 
grees of latitade were increafed Boat the equator to- 
wards each pole ; hot npon what principles this-wa^ 
oonftruided, he did not exhibit. 
' About the year 1 55^0^ Mr. Edward Wright, ait 
Englifhman, di£bovered the true principles upon 
which fnch a diart (hould be conftrudsd ; and com- 
municated the fanje to one Jodocus Hondios, an en- 
graver, who, contrary to his honeft faith and enga?e> 
ment, pabliihed the'fame as his own invention : This 
occafioned Mr. Wright, in the year 1599, to exhibit, 
his, method, of confbudion^ in his book, intitled, 
Corre&im of Errors in Navigation ; in the preface of 
which book may be feen his charge and proof againfi 
Hondius I and alfo' Ixiw far Mercator has any right 
to fhare in the honour doe fbr thiis great improve- 
ment in geography and navigation. 
' Biundeviil^ in nis Exerciles, page jay, pnUiiheif 
anno 1594^ gives a table of meridional parts an- 
gering to even degrees, from 1* to 80® of latttudcy 
with the Iketch of a chart conftruded therefrom s 
but this table he acknowledgcth to have received 
from Mr. Wright^ tn the following words, page 326, 
viz* ** In the mean time to reform the faide faults,'^ 
(in the plane chart) Mercator hath in his univerfal 
^ chard or mappe made the fpaces of the parallels 
** of latitude to bee wider evcrie one than other 
^ from the equino^iai towards either of the poles, 

7 "by 
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** by what rule..! know not, unlefs it be by fuch z 
" tabic as my friend Maifkr Wright of Caius-col- 

lege in Cambridge at my rcqueft fcnt me (I thank 
" him) not long lince for that purpofe, which table 
" with his confcnr, I have plainliefct down," Gff. 

About the year 1720, a globular chart was pub- 
lifhed, faid to be conllrudled by Mr. Henry Wilfon 1 
the errors in which were obviated by Mr. Thomas 
Hafelden, in a letter to Dr. Halley ; who at the fame 
time exhibited a new fcale, whereby diflances on a 
given courfe may be meafured, or laid off, at one 
extent of the compalfes, on Wright's projedtion; 
and was intended to render the ianie as eaiy ia prac* 
tice as the plane chart. 

The above chart was publilhed in oppofition to 
Mr. Wright's, which that author charged with im- 
perfe<5tions and errors, and that it reprefcntcd places 
Digger than tliey are upon the globe. 

It is true, the furface is apparently enlarged but 
die |>^tion of places, in refpeft to ooe aa^her, are 
in 00 wife dtfiorted f and it may be aiScrtedy with 
the '&itie parity of reafoD, that the lines of fines, 
tangents* and iecants, .are &Ue^ becaufe the degrees^ 
of the circle, which are equal among tbciinielves, 
ate thereupon repreiented unequal. , , 

. Vel; if a map or chart was ib conilTuaied, as to 
ihew the fituation and true extent of countries, &Cw^ 
primd fucte (if I may he jdlow;ed the expreifion), 
and yet retain all the properties,, ufes, and fimplicity^f 
of Wright's canArudion, it would be a truly great , 
inip^ement ; but this feems to be impofUble. 

Tne method exhibited by the Rev. Mr. Murdoch^ > 
in his j3aper» read before the Royal Society on the 
9th jof Fcfarvacy laft, ihews the fituation of placcit, ^ 

and 
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and kcBM better calcalatedferdetmiiining fuperficial 
ind &ieflf mcafurcs, iJmd any odier ihft^ 
10 me.' 

This Gentkman iUolhates hia tfaeocy with oc* 
amplei juflly intended to point oat die quantity of 
cnor, that will happen in a large extent. ' 

For inftance ; Between latitudes ib** and do* N. 
and oontaining 1 19 degrees difierenoe of longitude* 
Mr. Murdoch computes the difiance at ffp^ miles ; 
which, upon the arc of a great circle, is found to bo 
fi77» ^ by other methods 5*46 fo that the dif» 
foence is only 117, or at mod 132 miles in fo great 
an extent, and to an high latitude ; and the higher 
the latitude the greater the error is Uke to be, where*- 
ever middle ktttude is cbncemed* 

His courfes alfo agree very nearly with computa- 
tions made from the tables of meridional parts. 

In example the firfl they are the very fame : 

In example the 2d they agree to half a minute: 

In example the 3d thcv vary 1" 4'^ on account 
the high latitudes, which extend from 56'' to 80" N.. 

However, I do not efteem this method fo Umple,* 
eafy, and concife, in the pradice of navigation, ns 
Mr. Wright's conftrud:ioD, efpecially in determining 
the bearings or courfes from place to place : nor wiil 
it (I prefume) admit of a zone containing, both north 
and louth latitude. 

Of thefe inconveniences Mr. Murdoch fcems to 
be extremely well acquainted, when he expreflcs 
himfelf in the following very taadid and ingenuous 
terms, viz, " As to Wright's or Mcicator's nauti-^ 
*' cal chart, it docs not here fail under our confidc- 
** ration: it is pcrfeft in its kind and will always 

he reckoned among the chief inventions of the 

laftl 
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* kll age. If it has been milunderftood or miiap- 
•* plied by geographers, they only are to blame." — 
And agaiiij at the end of his nautical examples^ he 
concludes thus, v/i. " It is not meanft, however, 
that it ought to take place of the eaiicr and 
better computatioa by a table of meridional 
parts." 

I have the hooour to be, with the greateft refpcd^ > 

SIR, 

The Royal Society's, and 

WillitiiL Mauntaiiiie* 



Addenda to Mr.VLnrdoch^s Pa/>er, N*. lxxiii. 

IF it is required ** to draw a map, in which the Aiperficles cyf a 
given zone (hxll be equal to the zone on the fphere, while 
at ftc fiins ckh« Hit prnieaioii ftM fShc ttsmu w MBly ee<»- 
mccricsl Take GjI up C M « gnmtrUat mean hetwten CM 
and N n , is to the like mean htween the cofme of the mieUie latitude^, 
and twice the tangent of the Jemidiffereiue of latitudes ; and pfojo^ 
on the conic furface sen«tt€4 by »t. But here the degrees of httf 
tUMie IqiwirI* the midole wilt h\\ fhort of their juil quantinr, and 
at the extremities exceed it : which hnrts the eyt. Ariirfs may 
ufc cither rule : or, in moft cafes tl^ y need only make Cx to 
CM as the arc iVIL is to its tangent, and Imilh the map; either 
by a projetSion, or» ii « llie nrft medio^v by dividing that part 
ot Jet «phich is inteicepted by the iecaiMs chr»' L wuA U into •qoal 
degrees of latitude. 

Mr. Mountamc juftly obferves, '* that my rule does not admit of" 
**- a zone eontaintng N* and S. latitudes." Btrt the remedy is, t§ 
mtend the Itffer latitudes to an equality with tike greater } that tki am 
mohittiii«dim»4ttyUmltr, midibirmHAimUj^^igHUMH 

LXXV. 
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LXXV. Cafes of the rmarhMe EffiOt of 

Blijlers in lejfemn^ the ^icknefs of the 
Pulfe in Cougbi^ attended with InfarEiion 
. tie Lungs and Fever: By Robert 
Whytt, M.D. F.JL& Fdiam of the 

Royal College of Phyftcians^ a?id Profejfor 
of Medicine in the Vniverfuj of JEdia-' 

MM.te.|^NE of the moft natural cflfeas of 
\^ bliftcring plaifter^ fvfaen applied 
to theJiaaua bod^, is taquicken tbepuUby and io- 
oreaie the force or the diailatbo. Tlik efied tbejr 
produce*, not only by means of the pain and in- 
nammation tii^ raiM tn the parti to whidi ihcjr 
are applied, but alfo becaofe ttut finer jpartidea of 
ijhe centberideSf nduch tenter the hloodC tendor it* 
moie ept to fiioinkae tbe Imrt and valbiiar iyten. 

The ap p tc fa enfion, that blifim muft m emy caie 
acodeiate the motbn of the bloody feenis to have 
been the feafoo»' why ibtne-eounent phyfidana have 
bean unwilling to ofe them in ftvenlh and inflamv 
matory difocdcrv t31 alter ^ force of the difeafe - 
was a good 6mX abated, vnd the pulfe beginning to < 
fink. However, an atcandve ohfiration'of the e£- 
f6^ whldi follow the application of bKfters in 
dioie difea&s, will ihew^ that inftead of incrcding, 
they often renMrkably leflcn-4he frequen^ of the 
pulfe. This I had ottafioB-ihraierly't? tafcq notice 

Vol, 50. 4D of 
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of (i), and (hall now evince more fully by tiie fol- 

' L A widow lady, aged aboui 50, vras fcized (De- 
cember 17^5) with a bid cough, oppreiTion about 
her ftomach and brcall, and a pain in her right fide, 
tho* DOC very acute. Her pulk hcii]g quick, and 
ikin hot, Jome blood was taken away, which wa^j a 
good deal lizy : attenuating and expe<3:oradDg medi- 
cines were alio prefcribcd, But ai her complaints 
did not yield to thefe remedies, I was called on De- 
cember 26th, after (he had been ill about ten days; 
at which time her puUe beat from p6 to 100 times 
ia a mkiutey bnt was mat fxAkr than naiyrak I or-*- 
deredher tolere ieftucs eight oo^x^ more of blood, 
which,. liJcA the fbona^ was iizy; and acj^t day>^ 
fiffediiig no.abdMmenrcf liar «QnyliBinl>» J 9dr'ML% 
blUler to bo applied, tatheiafreiiii^.;tolAMU pift 
her fide 'WUdi wit pauMnL -Wvt monmgi, 
iAeo. tfar Miflar waa wmmo^ tbtt: niil cf hor Giit. 
was goooy and ier ]idietboiC itnlf fio tiaics m a mU? 
nii«e» and ia two dm sam it caMidDwn to^ 71k 
iiowevci, aater toe dbhctoo pan nnciBwrF otj$ tnc 
palie rofe k one diqr't time to 96, andcenttiaped bf^f. 
tveea tiwt nnmbar aod^o fiic fbiir days.; afler wludk^' 
I ordered a large bliler tor be .pat bctmnDber ihovtrl 
dan. Whcnthta plaifler ma takeq^ off,* hetimltki 
beat under 510 times ia ar miiiafeer^ ^.ncail (by it- 
&ft to 7^, and the: day a fte r to 7 2 . .TJbrcDiigb asidi{ 
odieF fymptooMy nMh* wece^ riiia«ml bjr* tiM ^flT. 
bliAer, wen quhecmedby teibcood. 'j>odJ 

. • JL John- 
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n. TdiBQnfaaiiitbooUMidfi^ 

coagbs, tnd tfaou^ n>ht daoger of ftiififih 
fKlmnaJfis, hMmog.€Sfo&d hmM£ wmBiif to 
m the night time, wu» about the end of Jnnwayi 
lyStt Seized widi a bad cough and feven^fanefs $ for 
Mich he ipsa flbeddl» mdlMid > diaphofOtib jiltep, 
a podotal i l r<p ft ki i ^ jpdua.HMiilni'e wi^ fMP. «»h 
li— wCT ji r^idi matm fiHIfimifB^ gtven byMr^ 

the i2th oi^FtWitry, adtr^Jfceliad beeo ill aboPVC ai 
fislBight, I W8& defiled to Ttitt him. -Sh Aetned tOi 
he a good deal entactatod i^.-his eye$ were hollow^i 
iHi caeeka &llen in : he wataknoft conftantljr tDa» 
6mts. amghed frequentlf, and fpit up a 
qoapDtity of tough :phkgm^;^iiie what tcfembi^ 
& pulfe beat front. ixfl to 1 16 timo in a mumliei 
Im this coji|dilio» I ordered immediatelj a blifler to 
be cppiied betweea hb ihoulders^ vhiek Icftned ui 
fimie degree his cough and fptttnig, as wdl M the fr&« 
ffuencf 'of hiaipvbe ; buttbehliftered part no foon^ri 
begMi to heal, than he becnne as ill aa hcSatc, and 
oantined in thiabad way mae or ten dajrsi gradually^ 
wafting, widi cootmiied fweats^ ind a great fpitting. 
o£ a thick mucm» During thia time he ii^ed 6a3ura 
rofarum^ and the mixture with gum, ammon. and aetU 
fcillit, wkhout any fieniibiB benefit, and had iix ouoces 
of blood taken away, which was very watery, and 
riie craffhrnentttm was of a lax texture, hi this almoft 
defperntc condition, another bliftcr, larger than the 
former, was put between his fhoiilders, which re- 
markably leffcncd his cough and fpitdng, and in two 
or three days reduced his pulie to &»kes in « 

4,D 2 minute. 



minotje^ After HhSk cdiliaiwd to ntiimt flowiy, 



the tin&urm rifarum and the mixtnic with gtmu 
/no;;, aod acitijHIUi, and it pictehe enjc^ goodi 
health. 

■ 

' III. Mrs. —— , aged upwtfds of 40^ who had' 
for feveral years been fubjedt to a cou^ and fpitting* 
io the winter months^ was, in Odober i/f^, fcized* 
with thofe complaints in a much greater diegree than 
uiual j to remove whieh, (he was blooded, and: got' 
ibme attenuating and peroral medicines from Mr. 
John Balfour, furgeon-apothecary in Leith.. I was< 
called on November 11th, after fhe had been lit 
fcvcral weeks, and found her in a very unpromifing 
condition. She had a frequent and fcvere cough, 
with great l^ortnefe of breath and a wheezing ; her 
iuiigs fecmed to be quite fluffed with phlegm, o£ 
which fhe fpit a vaft quantity every day, and of fuch. 
an appeafance, that I was apprehenfive it was, in: 
part at leaft, truly purulent. When (he fat up in a 
chair, her pulfe beat above 130 times in a minute. 
She had a confiderable third, ai:id her tongue was of 
a deep red colour, with a beginning aphthous cruft 
on forne parts of it. She was lo weak, and her puUc: 
fo feeble, that there w^as no place for further bleed- 
ing : a blifter \\^3S therefore applied to her back, 
November 1 ith, which fomewhat lowered her pulfe,. 
and lefTened the {hortnefs of breathing and quantity 
of phlegm in her lungs. November 16th, a feconA 
bMer was laid to her fide, which gave her dill more 
fenfible relief than the former, and reduced her pulfe 
to 1x4 ilcokes in a minute* November a^th, a tl^ird. 

blidcr 
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bMer was applied to her back ; by which her cough 
aod wheezing were rendered confiderably eafier, and , 
the phlegm, which Qie fpit up, loft its purulent ap*^ 
pearance, becapie thinner, more fi'othy, and was 
much lel& in quantity. Her pulfe beat now only 
104 times m a minute. After this, her Qoogh and . 
ipitting increaiiog aeain, Qsn kad^s 00 the .aodi q£ 
Tki^hfr,^SamdkWi^ applied lolwr Imc|c» whieh^ ' 
Iwe the imer, did her great (ervioe. Her ftomach 
being extremely ddiatte, I ioree ordered any medi- 
CNMe fbr faer all tki» tkney except e oofdial juleps 
with Jpir. v$lat^ §kof. tinAiMp «f rhubarb as ^]tau^; : 
ti^*; and a julep of aau, rofar^^tt. vf ir. alk*, and /jpr. 
balfam. of which left ihe look tWQ tabte fpooofula. 
twice or thike a day 19 a auar|v of a piqi '«f liotH 
iied tea. Afiar the |am4;»MiA(ar> ihe .^Iraiik Iba- 
^^tioie a €up6d of infujm «mrnMi4in9 a day^ 
aod oontmned to reoom floiny t and tkof rdoring th^i 
remaining part of the winter ihe was; .as. ttfuaUy». a 
good deal tronHad wkba.^ogh, yet m the ipring (he- 
gpc6ee6oii||t» aiidifrQPKif|Ji9ri)rdnaiy|inalth*: 

IV. Chriftian M'ewen, aged 21, had laboured: 
under a cough, thick fpitting, pain of her breaiV>- 
aod pains in her fidc» afFcding her breathings for 
about a twelvemonth :. and after getting by proper, 
remedies^ in a good measure free from thofc com* 
plaints, lier coi^, fioo» catching a fieih cold, in- 
creafed to a greater degree than ever, became hard« 
and dry, and was attended with a conilant difficulty 
of breathing, pain in her left fide, and.head^ch,. 
After havinj; biDen feven or eight days in tlila condi- 
don, (he was admitted intatlM Royal Infirmaiy^ja- 

nuaiy 
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uuary 9th, 1757. As her pulfe was fmall, tho' very 
quick, viz, beatmg 130 in a minute, I thought it 
unneceflary to bleed her, as from former experience 
I did not doubt but that bliftering alone would relieve 
her ! I ordered, therefore, a large blifter to be applied 
to her left fide, where flic complained of pain, and 
prefcribed for her the following julep : 

5c ^qu. m^ntb, fift^p- Minderer, ana ^iij. 

jicet. fii/I^f. f i. facchar. alb. ?ij. mifce ; cap, 
coch. ij. ter in die. ^ 
She was alfo defired to breathe frequently over tho^ 
(ftetm of hot water, and to drink lintfeed tea. ^ 

January loth. Her pulfe beat only 112 times in a' 
minute, and was fomewhat fuller than on the 9th. 
The blifter was not removed till late in the evening,* 
and made a plentiful difcharge. The cough having 
been fo feverc laft night, as to keep her from fleep, 
I ordered her the following anodyne draught : ''^ 

^ Spirit. Mmderer. 5fs. acet. fcillit. "^i^ fyr. fa^"^ 
pav. alb. 3vi. mifce cap. hor.fomni, 

Jan. nth. The cough eafier laft night; difficulty 
of breathing lefs ; pulfe 108 in a minute. Ordered 
the anodyne draught to be repeated, and the ufc of 
the julep, with acet. fcillit. to be continued. 

Jan. 1 2th. Pulfe flower ; cough and pain of the 
iide eafier ; but ftill complains of a head-ach. 

Jan. 1 3th. Pulfe 94 in a minute ; cough continues 
eafier in the night, but is troublefome in the day- 
time. 

Jan. i4.th. Every way better ; pulfe only 80 in a 
.minute. As her cough is ftill bound, ordered her, 
befides the medicines above-mentioned, a pcdtoral 
deco(Slion of rad. altb. &c. 

4 J^- 



Digitized by 



[ 575 T 

'• Jan. 15th. Cough and other <:omplaiats^in a'^fcat 
meafure removed : pulfc 65 in a minute. ** '1 
From this time her cough gave her little trouble ^ 
but on the i8ih (ho complained of a pain in the 
^^fgaftriuniy with licknefs at flbmacti, want of ape* 
titc, and a giddinefs in her head, which wei'e confi-' 
dcrably relieved by a vomit, i?jfufum amarum^ and 
ftomachic purges > and were almoft wholly cured 
by tlie return of her menfes on the ^th of February^ 
after an interval of eight weeks. 

^- 'V'. A girl 21 months old, whd hii (Oeccmber 
17 5*6) a great load of the fmrilt-polc, and not of a good? 
Jtind, with a cough and obftru<fted breathing, was^ 
on the feventh day from the eruptibn^ bliftered oa 
the back; by whicn the pulfc was lelTcned from 206; 

[ j6 ffrokes in a minute, Nej^t day her legs wer6 
alfo blirtered, and the pulfe thereby fell to 1 36. Buf 
the child's lungs being much opprefled, ind hef 
thfoat being fo full of puftules that fhe could fcarcc 
fwallow any thing, {he died towards the end of the 
ninth day. ^!^.. . . 

• • 

T could add feveraf othfr cafeS of the rerti^rfejlbfe' 
effeds of blifters in leflcning the quickneft of the] 
pulfe in coughs attended with fever, pain in the (ide,. 
and'pituitous infard^ion of the lurtgs : but thofe abovd 
may be fufficient to put this matter out of doubt, as 
well as to remove any prejudice, that may flill re-- 
main againft the free ufc of fo efficacious a femcdy. 

In a true peripneumony, efpecially where the in- 
flammation is great, repeated bleeding is the princi- 
pal remedy, and bliflers early applied are not fd- 
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proper. But when the peripneumony is of a mixed 
kind J when the lungs arc not fo much inflamed 
as loaded with a pituitous matter ; when bleeding 
gives but little relief i when the pulfe, tho' quick, 
is fmatl ; when the patient is little able to bear evacua- 
tions, and the difcafe has continued for a confidcrable 
time ; in all thefe cafes bliftering will produce re- 
markable good effedts, and, far from increafmg, will 
generally leflTen the frequency of the pulfe, and fever, 
more fpeedily than any other remedy. 

On the other hand, when the fever and frequency 
of the pulfe proceed from a true inflammation of the 
lungs, from large obftrudlions tending to fuppuration, 
or from an open ulcer in them, blifters will be of 
Icfs ufe, nay» fometimes will do harm, except in the 
laft cafe, where they, ^s v^ll as iflues and fetons, 
^re often beneficial, tho' feldom able to compleat a 
cure. But as in pituitous infardlions of the lungs, 
with cough and fever, repeated blifters applied to the 
back and fides^re far preferable to iflues or fetons, fo 
thefe laft feem mofl: proper in an open ulcer of the 
lungs. The former make a greater and more fudden 
derivation, and are therefore adapted to acute cafes ; 
the. latter aft more flowly,»but for a much longer 
time, .and are therefore bed fuited to chronic dif- 
eafcs. Further, while blifters evacuate chiefly the 
ferous humours, iffues and fetons generally difchargc 
true purulent matter, and on this account may be of 
greatcft fervice in internal ulcers. 

Jn what manner blifters may leflfen the fever and 
frequency of the pulfe attending internal inflamma- 
tions, I have elfc where endeavoured to explain (2); 



(2) Pbyfiological Eflays, p. 69. 
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anci iliall only add here, that in the cafes above re- 
cited, where the quick pulic and Icvcrinmefs pro- 
ceeded more from a pituitous intardion than a true 
inflammation of the lungs, blifters, by relieving this 
organ, in fome meafure, oi tlic load of humours op- 
pfcffing it, would render the circulation through its 
vcflcls freer, and confequcntly leflen the quickndi 
of the pulfe, and other leverifh fymptoms. 

It may not, however, be improper briefly to point 
out the reafon, why blifters, which have been ob- 
fcrved to be remarkably efficacious, even when early 
applied, in pleurifies (3}, are lefs fo in true peripneu- 
monies. This diflPerence, I imagine, may bie ac- 
counted for from there being no immediate com- 
ipunication between the polmooacy Yt&U and thofe 
of the fides and back» to wliidi the bIHlers are ap- 
plied i whereas the ikura^ and interooHal miifcles, 
are fiunifbed widi t^ood-veflels from the intercofbil 
arteries* which alfo fupply the teguments of the 
thorax : fi> that while a greater flow of ietons ha- 
moors, and alfo indeed of red blood, is derived into 
die yrdSds of the external parts, to which the veiica-- 
tories are applied, the force of the fluids in the vef^ 
fels of the inflamed fleura^ or intercoftal mufcles, 
moft be confiderably leflened. Further, as the In- 
tcfooOal muTcles and fifura are, as well as the tegu- 
ments of the tboraxt fupplied with nerves from the 
true Interoolhils, blifters applied to the back and fides 
may perhaps, on this account aUb, have a greater efie^ 
in rdievlng inflammations there than in the lungs, 

(3} Dr. Pring^t OUovalioas on liie Difeafei oT the Army, 
port iii. dnp. a« 

Vol. 50. 4 E which 
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whieh have num horn the ciihth pair, tud fion 
tho inttrctfftah improperly fo culed* 

£dinbiirgb» Mii^ ^3d, 17^7. 

kkiraB vf a Lett&frm Dr. Whytjt^ Prtfffir §f 
Mgditim in thi XJnherfity 0/ Bdinbuigfay 

R, 6. to Dr. Pringle, P. R. 

fidinbvrghy lo Nor. 1757. 

TJTH AT you remark with regard to blifters be- 
ing freely ufcd by the phylkians at Londoft, 
in the cales mentioned in the pdper I laft fent you, is 
Very jull, and indeed what I knewj but altho' their 
efficacy in fuch circumftances is now generally ac- 

■ knowlegcd both ia England and Scotland, yet I do 
not remember that their remarkable quality in Iciren- 
ing the quickncls of the piilfc has been particularly 
attended to. This, therefore, I thought it might not 
be attiifs to afcertain by a few careful obfervations. 

I agree intircly with you, as to the ufc of blifters 
in fevers i being of opinion, that when there is no 
particular part obllrudled or inflamed, they arc of 
little fcrvice, and f^metimes hurtful, unlefs perhaps to- 

■ wards the end, when the pulfe begins to fink. Nay, 
in fevers, where the fubftance of the brain is afFe^- 
cd, and not its membranes, I have never found any 
fenfiblc benefit from blifters : and I always fufpe^ 
the brain itfclf affeded, when a fever and delirium 
come on without any preceding head-ach, or rednefs 
in the tunica albuginea of the eyes. This kind of 
fever I have met witli feveral UtAos^ md fatve x)b- 
fervcd it to be generally fatal* 

LXXVI. 
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X»XXVI. A remarkable Injlance of Pour 
rough StofteSf fiat were dijcovered in ani 
Jmman urinary Bladder^ cmtrary t$ tb$ 
recemel Ophnom ; and fucceftfully extraB'* 
"• ed by the lateral Method of dating for 
■ lie Stone, Bj Mr, Jofeph Warner, 
^ JL & and Surges Guy VHoipiul* 

Fth. «|. rrnHp fiimiable wpeption thofc few 
* papers have met with from thf 

Hoyal Society, which I have done myfelf the ho- 
nour of addrcffing to them, encourages mc to take 
the hbertv of offerino; the followinc; account to their 
conlidcration : and I am the more immediately in- 
duced to fybmit this paper to their pcrufal, as the 
fa<^ hereafter related may poffibly be not efteemed a 
matter of mere curiohty ; lincc it is probable, that 
the inferences deduced from the hilfory oi" the fub* 
fequent cafe, when attended to, may prove of the 
greatcll: confequence to the future eafe and welfare 
of the patient, as well as be a means of prc\ cnting 
the operator from falling into fuch errors, as cannot 
fail of drawing an imputation upon his character, in 
the pradlice of one of the moft capital and diiiicult 
undertakings in ins profeffion. 

It is a maxim laid down by the mod judicious 
and beft received wrkers upon operations in furgery, 
lhat when die fnrface of a ftone, which has been 
eztradcd Irmn the liJidder, appean Iq be toCallj 
roughy. it amouQlB to a froof of its hanmg beopi 
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there alone. But notwithftanding I admit it is from 
experience found, that the obfervation is in general 
well grounded, it may neverthelcfs aj^pear, from the 
following cafe, that this rule in not uncxccptioDable : 
lor which reafon perhaps it may be thought right, 
that wc lliould not be determined from circumllances 
only; but, on the contrary, that it is necefTary for 
every furgeon to take fuch methods during the opera- 
tion, as will enable him to judge with that degree of 
certainty, without which he cannot be enabled to 
do fo. 

The methods I would recommend are iheCe : That 
after the extradion of a ftone from the bladder, tho' 
the whole of its CfXfhc^ be rough, the operator ihoold 
nevertheless Introduce the mefinger of lus left or 
right hand thro' die wound into the eaviqr of the 
bladder ^ by which means* if the fulled be under 
twelve years of age, he will be enabled to come in 
contad with every internal part of the bladder with 
his £nger : but if the fubjedt be an adult, and of a 
corpulent habit of body, the finger, under tbde cir* 
curoftances, not being ibund to be fuffidently long 
ibr the purpofe, he muft haVe reooorie to a ftmale 
catheter, or fome other inftriiment that is nearly 
Arait, quite fmooih and poliflied, and of about nine 
or ten inches long ; which will ierve the purpofi; 
equally weU» if of a proper form and thicknefs. 
This is the m^od I have made uie of upon the 
like occaHons of late years, without giving any great 
degree of pain to the patient, or confiderably resid- 
ing the operation* 

Since I have had the opportunity of making the 
foUo'Vring obfovation, as well as a pcior obusva- 

tion 
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tioo ibmediiiig fimilar to this, wheie two roagl^ 
ilones were extraded Iby me a few yem ago from a 
joung man's bladder of 15 years of age, I cannot 
help folpc^ng, that there may have been inftanoes 
of one or more ftones being len behind in the blad- 
der at the time of operating, merely from the opera- 
ftor's putting too great a confidence in this eeneral 
nde; Which fufpicion I am led into from having 
known people, who have undergone the operation 
of cutting for the ftone* relapfe into the like dilbr* 
der in a fhort time after the healing of their wounds^ 
attended with iiich fymptoms, as have obliged them 
to fubmit to 9 fccond operation i when the ilone^ 
upon being extra^ed, has appeared of £0 confide*- 
table a iize, as to make it fufpicious, that this ftone 
mvA probably have been of a much longer growth, 
than the fhort time betwixt the two operations could 
admit of. The maxim laid down to us by authors, 
of a fmooth and polifhed ftone in the bladder being 
never there alone, but always accompanied with eoe 
or more ftones of the fame kind» I know no excep* 
tion to. But if this phenomenon (hould ever occur, 
the Arid obiervance of that rule (delivered to us by 
judicious writers in furgery) of always iearching the 
bladder under the like appearances, on prefumptlon 
of one or more flones being left behind, cannot be 
attended with any future mifchief to the patient, 
when carefully executed by the methods recom- 
mended above, and undoubtedly fhould always be 
ftri(flly attended to. The fmooth and poliflicd ap- 
pearances of the furfaces of human cnlculi are uni- 
verfaliy fuppofed to arlfe from their rubbing ona 
againii the other 1 which may with reafon be fup- 
pofed* 

4 



po/cd to be the cafe : but I confcfs this inference Is 
not falisfadtory to me ; fmcc it probable, rf this 

was the fole cau!c of their fmoothncl's, the fame ef- 
fc<5t would probably be always produced, u'licn at- 
tended with the lame degree of iridlion. But as this 
may be confidered as a tiiatter of mere fpeculation, 
I refer the Jcciliuii of this point to thofe of fupcrior 
abilities. 

CASE. 

• Mr. William Woodhams, a gentleman farmer, of 
a corpulent habit of body, in the 46th year of his 
age, now living in the pari(h of Udimore, within 
three miles of Rye in otiiTex, was attacked about 
eight years ago with fevere com|>iaints in his kins, 
-accompanied wMi an incapacity of voiding his urine 
•mtfaout the affiftanoe of proper medicines, which 
were adounifteredl to lum by a neighbouring another 
cary for dut porpoie. Thde medicines had tne d6> 
fired t£k0t : they promoted a fecreCion> and an eva^ ' 
cuadon of urine $ which appealed to be loaded with 
a confiderable ooantit^ of grayelly particles mixed 
with a mucus at a whitilh colour. In the fp9ce of 
three weeks he had perfe&ly recovered from thb at- 
tack, and continued wdt rar near five years after- 
wards, widiont any return of his complaint, except 
when he rode hard on horieback, or drank more 
ireely of ftrong liquors than ufual. At the escpira- 
tion of five years he was (eized with an acute reva*, 
^f which he recovered in a few weeks. 

Very foon afier his recovery fiiom thb illnefs, he 
l)egan to complain of exceffive pain in voiding his 
luine, or upon going to A601 1 which fymptoms 
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wm G> greitljriiicfca&d Ibr musy monilis he&Kt Be 
fiibmitted to the operadoiiy as to ^te dli&ble him' 
from riding, from walking, or Bom tifiag any kind* 
of otetcife. His urine, oi late, was continually tod 
involootariijr flowing from him in fmall quanciciea. 
He oomplaioed of great paia and forcncfs in hisiiui* 
damcnt, attended with a tenefmm. This accounc lie 
delivered to me on the (eoond day after the operation} 
and at the fame time he very feelingly told me, that 
he had enjoyed but very few and (hort iolervali of 
eafe for tiae diree lad year^, till iince tl^ q^eratioa. 

On the 30th of January 1756, I cut him» at hia^ 
own houfe in Su/lex, having firfl: prepared hkn> 
for the operation in the manner, that is ufual upon 
- the like occafion. In the operation, I extraded 
. die four ftones, which I now have the honour of 
laying before the Royal Society. The whole fur- 
faces of ihefe Aoncs appear to be rough, not having 
the leafl marks of ever having rubbed againft each 
other during their confinement in the bladder ; but 
yet I conje<5ur€ this muft frequently have been the 
. cafe, a« there was no difficult in embracing thefe 
€alculi with the forceps : for had they been con- 
. tained in different cells or pouches in the bladder, 
which fometimes have been obferved from dif!e<ElioDs,, 
thib circLimftance would, in all probability, have rcn- 
<iered it impra<fticabk ior mc to have fo immediately 
got at them, if at all. 

The forceps was introduced only three times into 
4ie bladder for efie£ting the ^xtcadioo of the three 
firA Aones, and only twice for the extrafiioa of the 
ibiurth done. Befides cfaefe four flooea, which I have 
prefoited to the Society for their iofpedioii, Ithought 
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it not improper to produce, at the fame time, fome 
other human calculi^ for their further fittu^itdjoo, 
each of which was found (ingle in the urinary blad- 
ders of different fubjeds. The furfaces of thefe ftonet 
inay be obferved to be much fmoother than the far- 
face of either of the four flones, that were extnided 
' from Mr. Woodhams's bladder in the operation I 
havejuft now recited; and therefore it was more 
' reafonablc to expe^ to find each of thefe ilunes ac- 
compiinied with one' or more (lones in the fame 
bladder (acconline to the received opinion), than it 
was to find more itones than one in tne cafe of Mr. 
Woodhams's* which has given rife to thefe obferva« 
tions. 

But as the hSt before us does of itfelf (hew the 
Impiopriety and danger of determining firom the fur« 
^ces of fuch extraneous bodies, pemaps it may be 

' thought needlcfs to enlarge upon this fubje<ft, to 
ibengthen thofe precsuitions fo reafonable to be ob* 
ierved in this operation. However, as I have al- 

' ftady taken notice of the fmooth and polifhed ap- 
pearances of Hie furfeces of fuch flones, as are pro- 
bably never fotind fingle in the bladder $ I have pro- 
-duced two flones of this kind, that were extracted 
from the fame bladder, to fhew, that thefe ftones 
do no more . refemble thofe flones of Mr. Wood- 
hams's, than a piece of polifhed marble can be faid 
to refemble a rough- block of the iame fpecies. 

P, S. I am informed, by a letter from Suficx^ 
dated the 1 8th inflant, that Mr. Wood hams is 
perfedly well in health ; that the whole of his 
urine had paired through the urethra for the 
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lafi five or fix days ; aad that his wound wiU, 
ia all probability, be iboniicaled* 

F^SSrSl^j^/^ Jofeph Warner. 



LXXVII. Obfervations on the Limax non 
cpchleata Piirpur ferens, Tie naked SnaU^ 
froducing PurpU. By John Aodrew 
PeylTond, M. D. R IL Tranjlated 

fiim tbt French. . 

- '. • 

HwdJFeb. 13, 11 MONG the fifh we meet with in 
«758- XjL ^cas of the Antilles of Americar, 
we find, that this I am going- to defcrtbe will appear 
predious, from the beautiful purple colour it produces^ 
in die fame manner, that the cuttle-fi^h produce 
its ink, if a means could be found to procure this 
liquor in a fufficient quantity to render it aa article 
of commerce. Thefe fiihes are foft, vifcous, with- ' 
out (hells, fcales, or bones ; are of the nature of the 
folypt, and fuch other kinds, without feat, fins, 6r 
any thing to fupply their places. Their motion k 
vermicular ; sind, like the flugs, they wreath them- 
felvesup, and when touched «Mdcei^einid^ 
round. 

They fill up certain membranes of the body with 
water. Their local motion { Mntenme^ whioi thejr 
lengthen and contract ; and a' giKtot many other pro- 
peities, which thty have in common with fnaiki 
lings, and turbinated (hell-fifh, made the call them 
naked fiuuls ; and aldio* they have not the onod ef- 

V01.5O. ' 4F fcotial 



fimdal quaiitiefr of faaSki,. !. thnugbl. I tpjf^t give 
them the nam^ ; for they have no particular appeila- _ 
tion in this country. Some call them pifs-a bedsa . 
/ome fea-cats, and others a lefs moded name, ta/ecoii^ 
taken from Pliny. The Negroes and country people 
difagree upon this fubjcdt; and therefore I tliought 
all tlieir names ought t6 be reje<5ted, in order to adopt' ' 
a more fignificani one,, which I have given them ; 
and th:t altho' they are without (hells, a quality ef- 
fciuial to inails, they had a right to thif, dak by their,' 
other properties and qualities. 

This fiih is commonly four inches long, and two 
thick ; of a greenifh colour, fpotted with black, each 
of which ^rms a circle. The under part is like that 
of fnails, flat, with kinds of mamilUey or rugo(ittes» 
which are adhelive ; by means of which they ad- 
vance in a vermicular motion \ and when touched 
}>ecome round, by retracing their neck and head % 
and afterwards protrude them confiderably, accord- 
ing to their motion and progrefikm* crawling upoa 
rocks to feck their food. 

The head of this animal has a flatneis, or is in- 
clinable to a fquare or parallelogram. On each tide 
there are membranes or fkins, which form kinds of 
ears ; and. under them others, which at times fill 
with water, and are then tranfparent Under this 
thick ikin there is a cranium^ of a kind of coriaceous 
or cartilaginous matter ; and in the cranium we find 
the brain, which is a white fubAance, and very firm. 
At the bafis of the head its oval wide mouth is 
placed, beiiig above two lines long, which often dif- 
covers a white hard edge, with which he crops the ^ 
fucus's, and other iea-plants^ for his nourifhincnt. . . j. . 

Abc»it half an inch from the ears there are tw^ 
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horns, or antenna^ like thofe of fome teftaccons ani- 
mals, which ferve them for eyes ; and thefe antenna 
extend and contract at will, turning to either fide 
, aUb. The oejbphagus begins at the upper and inner 
part of the mouth, which is a delicate long tube; 
near which there is another thick one, and made 
nearly like tht^ colon, which leads to a bag, or the 
firft ftomach, which may be likened to the craw of 
■a fowl: it is always filled with facus mixed with 
fand. Sometimes this ilomach is double, or at leaft 
lengthens itfelf confiderably, and the aliment parts 
it, as it were, into two portions. After this craw, or 
flomach, we find another, which performs the fame 
office with the gizzard of fowls. The membranes 
are thick, and arc fct with twelve ftancs, or horny 
pieces, uf a bright yellow colour, and as tranfparent 
as hnc yellow amber, ending in points like a dia- 
' mond i (o that the great fide, or bafis, is fet into the 
jnembrane of the gizzard as a dianioqd in its fbcket : 
. others di0er in fize, having difierent %ures, that in 
• '^i&XMt aU together they 'tttfiy kd ible j(o bmk and 
' grina the Im^ the animal -MAb lapoh, as 'well by 
we ftcength ef the mttiole or gizzard, which pots 
' them mco zS&oti^ a^ ^die fituattion'of thcie ftooe^* 
isffiiled by graini of find' fimnd in turning the 
whole by this trituratSod Into m liqiior. Aibrwafds* 
- what was thus tritunitol by die power of the ^zzard 
iMfles'into a third bdW loii^'flxniaofa,' which k covered 
by a purple body, lieulnlittDg ^fMrenefyma of the 
liver, and nearly of the^iihie conmnoe:: then this 
beUy turns Into a long 'tubc^ which iurroonds this 
farmciiyma; and Is aivercdui like kaaiiner by a very 
fine membrane: it is full of a ndiite' limibry like 
cfayleji iMl goes lo difiliai^ itfelf into anotber itler- 



voir, at the fi ic of which is a ycllowifh gland, like s 
fancrcds. From thefe two bodies or glands one of 
which may be called hepatic, and the other pan- 
i . crcatic, two conduits pafs out ; that of the fancrvas 
i\ \ is white, the other oi a blackilli purple : the hid 
•J: I* conducts ;its chyle, c^dcnfed, into a rel'ervoir or 
bladder, which may be reicmblcd to the receptacu- 
i^u. km cbyli of Pcquel, and from thence paffes to the 
iiti .l fecal matter : the other condu^ to a body made like 
v., the me&iHeiy. but, i^hich is always found out of the 
lo . v.'CoiiMkioii cipBcity or cavity, in which all the vijceru 

ait OQOtiiSned s which r thi|B deiibrib^ : ' ^ 
?vT;. ;'\:-11u>i3dninK)ii c«pacity k very laree> beginning at 
v..f head iaid endii^' jat the uil of .Um^ u(t^v, it it 
i:r . ibmcdiiieB filled wkh a vellowiih watqr, and ia form* 
- i: cd h^ dbe jflcihy bod^ at the aoJiml i mhkti k ooly 

0 i r « membnuie complkpd of fibres ««ery. way , inter* 

wotett tAgciiier, open at die top, where tfae prgana 
r.t 1 Mt litaated, which coiilttiil the purple juice. . . 
h''.^, '■' ^Theoe k^ahdloW'iipQri the bacl^ pf the animal^ 
(u f 1 where the caiAl» filled with a reddiih juice, pafo ooc^ 
ejfir,' tarrving it to a fringed body lilcda meieDtt^ryi [and it 
(k tncKt.the purple juice Js bfoiigbt tf^ perfisfftbof 
; . and a fterwar d t goes m « long fack ^ng pndcr a lund 
A-'"" ^ horny plase^ not :like tlw Ime^of me, cuttk-fiOi, 

1 >; .but like the bone of the Jepia, qf^;lit|]e c«ttle»fifii» 

\ which we qdl h autemh This bcKne» or hornf Tub* 
:)dt \ ibnoe,. 18 tranfpiMfeot I ^aiid is of a triangular figure^ 
or apfHxmdung tliuDform of a bivalye /hell. Qn the 
'Aub Fight fide it is fadened by a ftrong cartilaginous mufcl^ 
7?t;v : which binds.k to the body of the aoimalf and on 
^ ! /the left it'k -opeo and detached* and eaiy to be pulled 
: 1^: then it is eafy to fee underneath both the me* 
/ mneric body^ and it^ tube or rafervok of the pur* 
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pie juice. This bone, or horny plate^ is eovered by 

a ioofe membrane, which is by no means attached 
to it, but capable of bcmg' filled aod iioflated with 
:^ter or wind. 
• The who)c is covered with two membrane?, which 
are continuations of the fltfli of the fifh's body : the 
membranes are Ioofe, and larger than are nectfl*dry 
to the bone : they arc wrinkled or rumpled over one 
another, to cover the whole, and to defend tiit bone 
and vijcera frum all kinds of prelTure ; hut they are 
ready to ftretch one from the other, a id leave the 
parts dcftined for the purple juice uncovered. They 
begin a little under the ntck, and extend, in the fe- 
male animal,' to the tail, which is flat j and n the 
male they do not go io low, but end at (ope diitance 
from the tail. 

The females are oviparous 5 for cegs are found io 
the grand cavity, at the fide of the pancreatic body. 

I nave already fatd, that when the aijimal is touched, 
he makes himlclf round, and throws o t his purple 
juice, ai. the cuttle-fifh docs his ink. This juice is 
of a beautiful deep colour : it tinges lin-.n, and the 
tindure is ditHcuIt to get out. It remains at prefent 
to try if wc can colic a fufHcient quantity of this 
juice, and to fi i a me.ins ul prclerving the tin(5turej 
which would then be ccitanily of great value; to 
which purpuie I may apply myielf. 

\Vhen the fi/h is boiled, or put Into fpirits, it 
^flirinks up, and lofes two thirds of its fizd; bccaufe 
all the water, which is in tlie inieinices of the fibres, 
is diflipatcd, and the dried fibres contfa<il: which 
clearly appears from di^ding them. ' - 

I>«ted at Gua'^alnupe, , Pcvfl^neK 

Lxxvin. 
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LXXVIU. New O^ervaiiom upm ibeWanm 

that form Sponges. By John Andrew 
Peyffond, M D. F. R. S. Trmjiated 
frm the Freacb. 

« 

M Ml •}. ^ I' ^ H E enftence of tlic nefts of go* 



dnnifm of raetr polypi, made me conjedure, that 
it was the fame with refpeft to (pongcs ; that ani- 
mals, netted in the intemioes of their fibres, gave 
them their origin and growth : but I had not yet 
leen nor dUcovered the infeds, nor oblerved tlieir 
work. Sponges appeared to me only as fteictDns: 
tMit I at leogm diiooveftd thde worms^ wliich iom 
Qxmges^ in the Ibar fbUowIng rpecies : 

I. Sfo/tgsa Americana tuio Jtmilisi The tube*like 
i|onge of Plumier. 

1* Spongia Americi/fta bngiffima fumcuk fimUt% 
Ine cord-like fponge of Plumier. ' 

3. Spongia Americana capiiata et dlptata % The 
Angered fponge of Plumier. 

4. Spongia Americana favo fimli$\ The hon^- 
comb fponge of Plumier. 

Thefe four kinds only differ in form : they have 
the fame qualities, arc made by the fame kinds of 
worm, and what may be faid of the one agrees ex- 
a£Uy with all the refl ^ for I made the iame obfcrva* 
tions upoQ them alU 




They 
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^ They may claiTcd among the fifOngta hyrcln<fy 
fo called by J. Bauhin, becaufe of the roughncis of 
their fibres, by a metaphor, from pieces covered 
with mud i or among thofe called by Pliny /r^^ox, 
or apbyfia, being foul, and difficult to clcanfc ; and 
may take the name, which Father Plumier has given 
them, drawn from their figure. 

Thefc four kinds of fponges are compofed of hard, 
firm, dirty fibrei;, fometimes brittle ; leparated one 
from another, having large hollows, or cylindrical 
tubes, cfifpcrfcd thro* their fubftance Thefe tubes 
are irnooth within. The intcvftices of their fibres are 
filled with a mucilaginous gluey matter, wbcn the 
fponge is jud taken out of the fea. The macHage 
is of a blacki(h colour, foon putrifies in the water, 
or falls into dufl when dried in the fan 

When a frefh fponge is fqueezed. this mucilage 
comes out frothy, by the mi;cture of the windings 
of its fibres : it dways iflues forth with fand, or little 
parcels of fhclls crufhed by the fea. Thefe fibres, 
which confift of the twilled doubles of the fponge, 
form as it were a labvrinth filled with worms, which 
arc eafiiy cruflied, and their juice is confufed with 
the mucikge ; but having carefully torn the fponges, 
and their grofs fibres, I difcovercd the living worms, 
fuch as I ihail mention hereafter. 

Thefe fpecies of fponge commonly grow epon 
fandy bottoms. At their origins we perceive, as it 
were, a nodulc! of fand, or other matter, almoft pe- 
trified, round which the worms begin to work, and 
rouud winch they retire, as to their laft feat or refuge % 
where 1 had the pleafure of feeing them play, exer- 
cife tbemicivcs> and retire, bjexaminiiig them with 
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the mlanSco^i wAllit^^ 
tions withoiit .Hi M^hom i 




A Defcriptim of the Worms wbicbform the Sponges^ 

The woriBi ISMiad in theb kinds of fponges am. 
about one^-thifd of a line thick» and two or thic^* 
lines in length. They are To tpanfparent. that one 
may difcern their vijcera- thro* their coveririgff' and', 
fubflance : the blood 0^07 be leen to iarcnlatie, zni 
all their parts to ad. They have a .obnlc iigare^ 
with a fmall black head fumijSied widitwo pincen: 
the other extremity is almoft fquaie, and much larger 
than the head. Upon the back ma^ be feen two 
white ftreaksor fillets, as if they contained the chyle: 
thcfe two canals are parallel to each other from the 
head to the other exticmity, where they co;ne to- 
gctlier. In the middle, where the belly znd 'vt/cera 
ought to be plated, a blacki(h matter is perceivable, 
which has a kind of circulation ; fometimes it fills all 
the body of the worm, fometimes it gathers towards ' 
the head, or at the other end, and fo[7ietimes it follows 
the motion of the animal. Tliis vermicular motion 
or progrelTion begins nt the puflcrlor extremity, and 
ends at the head, which is pudied, and confequently 
advances forward. I kept thcfe worms alive out of 
the fpongCj quite detached from it, more than an 
hour, having examined them thoroughly with a' 
micdling magnifier j for a great magnifier would b^ 
the^ grave of the infe^. " ' ^ 

I was lurprifed, after having finiflied my obferva- 
tlons when I put them near a piece of the frefh 
iponge, where the ncfls were moift, and from which 

, * . "I had 
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J bad polled tbem, to ifee Aem cater kto tfaem, ami 
4lifii|>peer, bcmg loft in the ^nndings of the tubes. 
I tfaottdift to have found them again i but it was e 
difficuft talk to feafch fix them. I criiihed them, . 
or they were theidelves maflied in the tnbe^ which 
I pteSed, and of which I had ooniequently fpoiled 
the texture $ but I could not find tlieni $ and this 
happened feveral ttmea. 

Thefe worms have no particular lodg^ : they walk 
mdifieiend" f into the tubular labyrinth. So that» 
without omnce to Pliny and other natufalifts, I do 
not lee« that it is in their power to dilate and contraft 
the bodies of the (jponges % which always remain in 
the iame ftate of magnitude, without beii^ any 
way ienlible to the touch, or any other motion of 
the fea» nor to any other acddent whatelbver, being 
an inanimate boiqr; ibr the animal fenfitive liic^ or 
whatever you will have it, bekmgy only to the worms, 
that ibrm tbefe bodies, and whidi are their dwelling- 
places } and which, by the Haver or juice they de« 
pofit, mnke the fponge inaeaie or pow, as bees» 
wai^ and eTpecially the wood->lice ol America, in* 
create their neils or celli. 

Theie Tponges, nefts, or cells, are attached to fimie 
iblid body in the lea. Some kinds are fixed to rodksi 
otheiSi as thofe I am ^[leaking of, are laftened to 
heaps of fand, or to pieces of petrified matter, §pd 
even upon fandy (fxitioms i and ibo iea putting in 
motion the fand, and the Httle parcels of broken 
Ihelli^ ftcoes them into the holes of the fponge: 
there the fiipd binds and mixes with mudlaginoua 
juice, and never is loofed 6cm k but when the 
fponge is wdl drie^ or with the ipudb^ wlm 

Vol. 50. 4G ptttrifiedt 



I 

putrified, or in powder ; and yet fome part will re^ 
main, which it is very difficult to take out from the 
twifted canals, efpecially in thofe fponges of the tra^ 
gos kind, fo hard to cleanfe. In a word, the blood 
or humours, which the ancients have obferved, is 
no other than the mucilage or juice of the fubftaucc 
of thcfe worms. 

' tiated irtjuaiafoupr, 
' I March, 1757. 



'^^XIX. Account of an Experiment^ by winch 
it appears^ that Salt of Steel does not enter 
the LaEleal Fejfels ; with Retnarks. In a 
Letter to the Rev. Tho. Birch, D.D. Seer. 
- ' Edward Wright, M. D. 

SIR, 

„jlead Mar. a, | ^ H O* iron is univerfally allowed to 
•'5'- I be one of the moft powerful me- 
dicines now in ufe, yet many phyficians obferving, 
.f.^iat the fi^ces of patients, who ufed it either in a 
metallic or faline form, were tinged of a black co- 
lour, have been led to think, that, in a metallic ftate, 
it could not be reduced into particles fine enough to 
be received by the laifteal vcflels ; and if taken in a 
faline form, that it underwent a precipitation in the 
,' inteftines, by which, being reduced to an earth or 
calx, it was in like manner rendered incapable of 
* making its way into the blood. But the accurate cx- 
^y^jeriments, with wliich Signer Menghini has favoured 
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the public in the Memoirs of the Bononian Aca- 
demy *, fufficiently prove» that the ore and filings of 
iron, finely levigated, enter the blood in confiderablc 
quantity j as does alfo the crocus^ calx^ or earthy part 
of the metal, tho' in lefs proportion than the two 
former, which were found to adt with a violent 7//- 
mulus on the veflcls, and to have difTolved and broke 
the crafts of the blood of different animals, that had 
ufed them for fome weeks in large dofes mixed with 
their ordinary food. Tho* it muft be allowed, that 
thefe experiments are very curious, yet the fubjedt 
ieems to require a further inquiry, viz. Whether iron 
is capable of entering the blood in a Jiate cf folution^ 
or under a faline form : for, from the y'lolcnt jiimuiuSp 
ts well as from the diflblution of the blood, and 
other fymptoms brought on by the ufe of the ore and 
filings, thefe fubftanccs (not being properly diflblved) 
appear to have adled in a manner fo grofsly naecha* 
nical, that, whatever Signor Menghini may think, 
very little is to be concluded from them, witn regard 
to the adtion of iron on the human body, in Aich 
cafes, as indicate its uTe, and where a rational phy- 
ficiaix vfc^djfj^ £ro||€r to pre^rte it as a n^- 
cine. :. 

Having read Signor Menghini's memoir, 'I fecol- 
lc(5ted, that in the year lyfg I had, with the aflift-. 
ancc of two friends, made the following experiment, 
in order to difcover, whether iron, in a faline form, 
is capable of entering the ladtcals. • • ' • 

An ounce and a half of fait of fteel diflblved in a 
£ufiicient quantity of water, filtrated and mixed with 

— — ' : • • < > I 

* Vincentius Mcng^tnus de Ferrrartm parttct^Ofr/im fffg^^ 

4G a " " about 
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about a pound of bread and milk, wer^6xsotA^4Q^ 

the throat of a dog, that had been kept fafting fop. 
36 hours. An hour after he had fwallowed th» 
hiixture, having fecured hkn in a fupine poftarc, aa 
IS ufual in fuch experiments, we opened the abdo- 
men, and oblcrved the la^eal veffcls, like white 
direads, running along the mefentciy in a very beau- 
tiful manner. Upon flitting open part of the fmall 
guts, we there found a good deal of the mixtitiei' 
which appeared frothy, but without any black co-* 
lour, or the leafl fign of the fait being precipitated j 
and ftruck a deep iuky colour with infufion of gaUs. 
Tho' the white colour of the ladeals convinced ut,. 
that they were flill of chyle, yet, as it would have 
been impoflible to have colleaed a fufficient quantity 
of it from them, we found it neceffary to open the 
thorax, and tie the thoracic dudt a little above the. 
receptacle, which, from the ligature, foon became ( 
rargld, ^the animal being alive and warm, and the 
mge ilill continuing its courfe towards the thoracic 
fjl ■ cut open the receptacle, we eafily 

cdloiSed a fufficient quantity of chyle, and immedi- 
^^ lamd therewith, drop by drop, infufion of 
^kh3J^!7 fi«nple and cafy method, by which an 
^fijwiy'iaiall quantity of fait of fteel may be 
dtfOOveitd in moft liquors : but not the fmalleft ■ 
change of coioiir'.was obferved, tho' they were 
nibbed together for feme time, and allowed to ftand 
J^^l^grt. Now had there been a lingle atom > 
Y^^Bmlfoi theialt in fo fmall a portion of chyle, , 
is'Oiaruied in this experiment, which was, as near 
as I could gucfs, fomewhat lefs than half an ouncc,^ 
It is DOC to be imagined* that it oould have failed to 
.« ' difcover 
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difeofer ' iti^ir by this method of trial; for Qpoii* 
adding one fourth of a grain of the fait, tbjs,.niix< 
tnrc iitftantly became of a briglit purple : and I 
have found, by other experiments, that the fmalltft 
quantity of fait of ftecl (hews itfelf as readily in the^ 
chyle by galls^ as in any otiier liquor of the iamci 
confiftence. , 

This experiment (whicli was as fair as could have 
been dcfircd), together witfi another obfervation I 
have made, "j/r. that neither the blood nor urine of 
patient , ciuring tiie ule of fait of iiccl, in the leaft, 
change colour with galls, renders it more than J^f>x 
bable, that this fait thi's fwt enter the blood. 

As the fait was found to have undergone no change 
in the fmall guts, it appears, that it i^ not preveiucd 
firom entering the ladteals by its being dccompofcd or 
precipitated, as has been imagined; but, on tiie con- 
trary, tiiat what renders it incapable of being received 
by thefe veffels, is its aflring^'ncy : for the ladeals fcem. 
to be endowed with that admirable faculty of admit- 
ting fuch particles of pure cliyle as they happen to 
be in contact with, and of accommodating their 
diameters to them, at the fame time that \>y theii^ 
natural irritability, and power of conftri<flion they ob- ! 
ftinatdy exclude fuch as are aftringent^ which^ were 
they to enter the ladeals, would either {>rodvice flaiV' 
gerout obftnidions in Anek veflels, or, if they gpl 
into the blood, woald occalion polypous concretions 
in the laf^ger veiRls, or coagulations incapab.le of be- 
ing tranfmitied throT the minute veflels of the lungs t 
the tfkCts of which would be eitlier fudden death, 
or at leaft inilaaimadons and fuppu rations fron^ ob- 
fixadtons in the pnliiionary vendi; inconveniences* 

which 
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which nature, by precluding aftringcnts from enter* 
ing the ladtcals, has carefully and wifely avoided. 

Salt of fteel, taken internally, muft retain its 
aftringency until it be precipitated ; which can fcarce 
ever fail to happen in the great guts, from the putrid 
facci they contain, which are always obfenxd to be 
tinged of a black colour from the metallic bafis of 
the fait, part of which, as it has little or no aftrin- 
gency, may, no doubt, enter the blood, as Signer 
Menghini obferved of the crocui, which is the fame 
fubftance ; and we know, from the experiments of 
Lifter and Mufgrave f, that particles much groffcr 
than thofe of the white chyle, provided they be not 
aftringent, or very acrid, are conveyed by the ladteals. 
But the metallic bafis being fcparated from its acid, 
and thus reduced to a mere calx or earth, can fcarce 
be fuppofcd to have any medicinal quality whatfo- 
ever, or at leaft to have any lhare in the virtues juftly 
^jittributed to fait of fteel. 

As this fait is not only aftringent, and confequently 
a ftrengthener, but at the fame time a«5ts with a gentle 
ftimulm^ all its virtues (which are known to be very 
great in difeafes, where the fluids are either vifcid, 
^ j^old, and phlegmatic, or diffolved and watery, from 
a laxity of the folids) may be accounted for from its 
immediate eflfeds on the ftomach and prima via, 
and on tlie fyftcm of the folids in general by confent ; 
which it would be needlefs to illuftrate by fimilar 
examples, becaufe well known to every one the leaft 
verfed in medical ftudies. I fliall therefore only beg 



-> >/.^t- Phil. Tranfaa. by . Lpwthorpc, vol. Ui. p. 102. edit. 1749. 
the Gunc by Jones, vol. v. p. 259. 

leave, 
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kaive* Aom the obvious qualitiee of this latdki^ 
and from wliat has been obftrved Ikbove, td dediice 
the following corollaries. 

I. That fait ef ileel has no dcobftruent or aperient 
virtue by any Jmmediate adion^ that it can poifibly 
]»ve on the blooii, or other animal fluids, as fomt 
have imagined s but lhat» on the contrary, it owe^ 
this quality to its net entering the ht^od^ which it 
would odicrwife eoagolatey and to itt s&im cn t6e 
Jkiids alone. 

1. That in dtfieaies proceeding from a laxity of the 
iblids» gp«at care ought to be taken to reftore and in- 
yigorate the prints vis \ iince a medicine (and this 
If e may prefume not the only one) whofe immediate 
•£lion is confined to diofe parts, Isvct found by ex- 
^pecience to produce fb fidtttary efie^ in fudi di£> 
^Ries. 

3. That as this fait does not enter the blood» and 
oonfequently cannot be in danger of too much ftimu- 
laiing or conftriding the veffels, on which it only adls 
by confent, it may, in finall dofes, be fuccefsfully 
ufod in many cafes, where it has been imagined to 
be hurtfiii* particularly in confumptions of the lungs, 
ib frequent and fatal in this iiland ; which are com- 
monly attended with too great a laxity of the prima 
vietf and of the folids in general, tho' they feem 
«ioce immediately to proceed from a laxity and weali^ 
ne& of the pulmonary veilels in which circumflances 
it muft be of the utmod coh(equencc to reftorc'fhe 
tone of thofe principal org^ of chyJi^ation, the 
frima via ; as good chyle not only cotreds the acri* 
mony of the blood, which in the advanced ftages 
of confumptions fb much jmails, but iikewiie faves 

^ - a gteat 
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a great deal of labour, which the lungs (already too 
much opprefled) muft othcrwifc undergo from a 
crude and ilI-conco(fled chyle. Agreeably to this 
we find, in the Effays Pbyfical and Literary of Edin- 
burgh *, two well-vouched hiftories of patients far 
gone in confuinptions, with the ufual fymptoms of 
pain in the brcall, cough, grofs fpitting of fetid mat- 
ter, difficulty of breathing, hedic fits, and morning 
fwcats, perfectly cured in a few weeks, by the ufe of 
the Hartfcll-Spaw near Mofl^at ; which, contrary to'^ 
what is obferved in moft natural chalybcat waters, 
contains a fixed vitriol of iron. 

« Thcfc, Sir, arc the few obfervations I had to 
make at prefent on this fubje<5t. I have taken the 
liberty to addrefs them to you, in order, if you 
Jhall think proper, to be communicated to your il- 
lulirious Society j which, I hope, will continue to 
latcft pofterity thofe intcreftine refearches for the ad- 
vancement of every branch of natural knowlege, by 
which it has already acquired fo much and fo dc- 
ferved honourj and am, with the grcatefl rcfpcd, ^ 

SIR, ^ 

^ Your moft obedient humble Servant, 

fitfand, Feb. 28. 1758. Edwaid Wright. 



Vol, I. art. xii. p. 364. 
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LXXX. ^ Dtjfertation on the Antiquity ^ 
Giafs in Windows, In a Letter ut the 
Rev. Tho. Bircby D» D. Secret, R. S. jfy 
x&r iem Jdm Nixon, 



Dear Sir, Mai* MhA a. i7||. 

Afltd Afer. », TT Had the honour lafl winter to lay befort 
'^^ J[ Royal Society a few ob&nratifioi 
upoo (bme of the curiofities found at Hrrniiaai— i, 
( ]). Among other articles, I juft mealiQiicd it 
piece of apUte of white glafs; aad now bef leate 
ID inquire loeo die «d<», to whidk fnch fhtcs «ii|^ 
be applied in the early age^ to which nis fiigpnt 

• And hsR a'po^n, who forms his ideas o^ aadettl 
ciifieos faf what he iises pcadilini in kler ttmes, maf 

be ready to o^r feveral conjc^uresi jft fome dT 
which he will, prdiably, be mifttkcpj as la olhm 
he may be juftined by the genuiot eridebcei of an- 
tiquity. 

And» firft, It Is obvious to imi^me, that fuch 
plates might ferve for fpUida^ or looking-glafles. 
And, indml, that jpecula were anciently made, not 
only of metals, and ibmc ftoncs, as the (2) phcngites, 
C?r. hut alfo of glafs, may, I think, he colle^d 
from Py^y, ,who^ i>aviag mgatiBfiad the city of 



(i) Tn a paper read Feb. 24. 1757. See Art. xiit. p. 88. 

(1) Pfi*/. !. vrn, xr, '-^■j'lhui f^attar'i ctnftieun Sit ( Danutinmui) fH- 
ruUs pbengtte Itipids ckjinix::, e irtjus fplrf^dore per ia^iuu fuiegtad 
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don as formerly famous for glafs-houfcs, adds im- 
mediately afterwards, Siquidem etiam jpecuia excogt^ 
iaverat ('^). But then it is to be obferved, that be- 
fore the application uf quickfilvcr in the conftrudiing 
of thcfe glafles (which, I prclumc, is of no great an- 
tiquity), thcrefledion of images by indi/pecu/a muft 
have been efF^cfled by their being befmeared behind^ 
or tinged thro* with fome dark colour, efpecially 
blacky which would obftru6l the lefradion of the 
rays of light (4,). Upon thcfe hypotheles (Tuppofing 
the tindiire to be given after fufion) the lamina be- 
fore us n:iay be allowed to be capable of anfwering: 
tiie purpofe Jiere affigned. 

■ It may further be fuggefted, that plates of this 
kind might be intended to be wrought into lens's, or; 
convex glaffes, cither for burning, or magnifying ob- 
jects placed in their focus. But this defignatioii can- 
not be fupported by proper vouchers from antiquity. 
On the contrary, we arc informed, that the ancients 
ufcd ^ithst fpecuUt (fj of metal, or balls (6) of glafs- 

for 



(3) Pllik Ktt» Wt. lib. xnvL c. s6. §. 66; 

(4) Pliny mcnlioot tlnnd of gla6 or jet eriled iifi£aiam :^ 
nigerrim engrit^ nS^MUuU it tranjluddi^ aaffion vtfu, atque in 
fptcuUs parietum pn mu^mt um^M rtddMt, Nat. Hiit. lib. xxzvu 
c 26. §. 67. 

Aad that liie -pmBlk^ of ibtning gla& was known in hii tinM»- 
afipcaii from what ha 67a ooncttniiq; die t^fidumllm mentioocd 

above :—Fi't et genen iMttTig^Mtm nhu vitmm^ stfut ttm 

tranjlucidum. Ibid. 



^) PandfolL Rer. Meoi. p. 2d8< 



) Thefe boOa haa 
\ Flin. lib. soonrl €• aa> {• 45* 

Jmvem 
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for tiie former of thde purpoles $ as it is well known » 
tlvit glafs wis not applied to the latter^ in Optical 
li^, tin the begltmiDg of the Xlllth ccntur/ (7). . 
* Homver, wc may with greater probability pr^i^ 
pofe afiother u(e, for which Jtlie aildents. migbjt em^ 
pl(^ &cJl plates t>f glafs, as 'are nbw.ander dorifi^e* 
ration, Vfz» the aoorning the walls of their apart- 
ments by way of wainfcot. This I take to be the 
meaning of the vitrea camera mentioned by Pliny (8)j, 
who intimates, that this fafhion took its rife from 
glnfs being iifcd by M. Scaurus (9) for embellifliing 
the Icene of that magnificent theatre, which he ercdted 
for exhibiting; diows to the Roman jxonle in his a.'dile* 
ft)ip (10). And we may coUecft Iruin the fame au- 
thor (11) (what is further confirmed by his contem- 
porary (12) Seneca), tliat this JLind of ornament had 

'^ itmnio tnediios^ qua funt urenda corporum, nl l}r utiUus ijt 
Jkri putart^ quam crpialiinJ pUd adverjis pojttd Joiis radiii. Pliq* 
Nat. Hift. lib. xxxvii. c. 6. §. 10. ' '\. ' • ' 

(7) Vid. Monf. Rcniuidot Mepioirct de I'Acad. dcs Inlcript. 
torn. I. 

(8) VidLJiifia, j10t.11 ~ — — 

(9) Hmtnm Siauri^^-^fcum tt triplex in altitti^tum cccui 

colunaarum. • /ma pars fccna: e mar mire fuit : media i vitT^ • 

Jumma t.tabuUs inauratis. Nat. Hill. lib. xxxvi. c. 15. • . " 

(lOj A. V. 678. Hard. nqc. Plui. lib. xxxvi. c. 8. • ■'■ . 
. (m) Jffripp^ in,^krmk9 .fmt Mmm f0(f%,fy^mm;^.m^* . 
plnxit, in reiiquis albarta adornavit : non dubic vitnas fili^iu^s.cii-j 
mer.is, ft prius invemuoi id futHet, aut a panetibmji^f p}^ . .$MI/fi 
ptrvcrjj'ci in cameras. X<ib. X<<xvi. c. 25. ^. O4. : ' « :. »• . > 

(12) S«iiec«« expoTint ch« luxtf7 ^9mm with regard- to . 
their baths, fays. Pauper ftbi vtdetur ac fordidut, nffi.jpfCl^^, 
mignis ac pretlofis orbiius refulfiruit.^fi/fi vit^t fbfo^jwSHTffy* 
mwa,— ." ... , 
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been admitted, in bis dme^ into duunbefs in houfeSj 
beths^&r. Whether the planet nlfid far this purpofe 
were ftained with various ^colours ( as mentioned 
above), or had tints of divers kinds applied to the 
back part of them, I (hall not pretend to determine ; 
but in eidier way they would have a very agreeable 
eflfedt. 

' The kft deftination, which the obvious con|niity 
of the thing itfelf, countenanced by the pradice of 
many ages pad, as well as of the prefent time, woukl 
induce one to afcribe to fuch plates of glais, is 
that of windows for houfes^ baths, portkx)'s, ^c* 
But I am ienfible, that whoever ihouid be hardy 
enough to advance fuch an hypothefis, would be 
cenft^ed as an innovator, in oppofing the general 
opinion of the connoifleurs in antiquity. Thefe 
gentlemen are almoft unanimous in aflerting, that 
whenever we meet with mention made of fpecuhrin 
In ancient writers (efpecially thoie 0/, or near /ip, the 
1^ to which we mufi: refer this fragment), we are 
to underibnd by that term nothing but fences made 
of kmina^ either of a certain ftone called from its 
traniparent quality lapis fpecuhris (13), brought Bs& 
from Hifpania Citeriar^' and afterwards found in Cy« 
pruSy Cappadocia,$icil^, and Africa^ or of another ftone 
of the fame nature, ^a^. the phengites. Thefe, tho* 
ezpre&iy diftinguKhed from taxh other by Pliny ( 14), 
are yet reckoned by fome moderns (i 5) as one and 

(13) Plln. Nat. Hitt. lib. xxxvi. c. 12. $. 45. -'^ * 

(14) Nat Hift. lib. xxxvi. c. ti. §. 45. ' 

(15) Vid. Silonfius ia a ptflage lo be pioduGcd hOKifier. 

■ 'Aft 
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the £une thing ; and thought to have been nothing 
but a kind of white tranfparent talc, of which (ao* 
cording to Monf. (i6) Valois) there is found a great 
quantity in Mofcovy at this day. 

Now that this lapis /peculan'sy or phengites, was 
really ufed for windows by the ancient Romans in their 
houles, &c, cannot be denied ; lince (according to the 
opinion of the learned (17) In antiquity) this ufagp 
is mentioned by Seneca (iS) among other improve- 
ments in luxury introduced in his time. But whe*v. 
ther it was fo ufed exclufive of other materials (par- 
ticularly glafs), may, I think, admit a doubt. Sal* 
ma£ius is of opinion (ip), that nothing can be de- 
termined upon this point from the word fpecuiar it- 
&lf, which ieems to be a generical term, equally 
applicable to windows of all kinds, whether confin- 
ing of the iapis J'ptcularis^ or any other tran(parent 
lubflance. 

And as (according to this learned writer) there is 
nothing ia the Xtxm fpecuiar itfelf, which hinders it 
from being extended to windows made of other ma- 



(16) HiA. cic rAcil des Infcrip. torn. I. 

(17) Montfiiiuc. Antiq. vol. III. pan L lib. iii. 4. Lipauf ia 

loc. <dc. 

(18) ^tufdmmjM dmtm prc^ill[e mmtriS/dmus i ut fpecu- 
laritntm mjkm, ptrhittm* UftA^ eknm trtmfmiiteinhtm iumitt. Sen. 
ep. 90. 

(19) ^odfttujiris obdmthatur ad tranfmcendum, ac lucem ad- 
mtundmmfpeaiiiuvittm J^iim vtiArunt. Idfue ex fpecuiar t la- 
pidey qui eft ptyyirf^f, aut ex vitID Jhkaty cut M trttnfiudda ma- 
ter'iA. Nam Specular dictum, nnn quod ex fpcculari lapidc failum. 
eptyjed fuad vtjurn trunjmitteret, ac per id fpeculari U9tr4t* iia\mm 
Jueic HiA. in SoIuk lum. II. p. 771. 

teriak 



terials Ixfides tibole above-mentioned $ fo others init* 
giflc,' fhtftth^rij «pe fome intimations in ancient ad-' 
tfaidr^i whlbH' require, that it fhould a(5tually be fo 
exiend^d. Thus Mr. Caftells, the ingenious illuf^ 
tr^tor bf =t!ie villa's of the ancients, thinks (lo), that 
««?ji^Jthis hid not been iJlc cafe, Palladius would nof 
•cfihiVd^'giVlIn dire<fVions to his hufbandtnah ta^ake 
^^^jfpiitildtiM in olearium (21), or ftore-lNxHii,'; i 
**J''iirtiet« 61c dlivcs were prcfervcd. For it appears- 

(feys this author) from Pliny's defcribing a 
' pie ('22) built of the bpis Jfecularis^ or pherigi!es| 
**t'a« the gteateft rarity in bis time, and the mentibflF 
"iWUtarch makes of a room in Domitiatfs ^liace 
" lined with it, that h was not commdn enough' 

fbl* htt^handmen to purchafe j" w«, mfuchquan^ 
titles, as were required for the purpofes mentioned ' 
above. ' ' fJ- i \ 

I fhall not take upon me to decide upon the weightf^- 
of this ailment of Mr. Cafteils ; but oMy ' obfervc; ' 
diat if any one ihould be induced by it to tmrik,^ ^at 
the afe of glafs for windows may bfr^f «a«l!(hP|greatet^ 
antiquity than is commonly allowed, or even aa old 
as^he fi<agment, which occafions th©fei#«ft»ki; Ifti^ 
may find other probable reafons to corroborate ilia 
opinion. As, firft, that there feems j|o h^ve been a 
D^(i»al tr^Luikion llQ^.iiW^fifif^^ 

^ . J . . t * ■ ' • ■: : .J ■ h 

•A)q) ]]i^lM!H»f ^ A11& itlttftnted, p. iv. . 1 .r . . t lod 
(ai) One^ot^a^liny's cauuons for prefcrvim m i llwA IH %||l M A 

J^imar'ilfus arcere. Nat. Hift. hb. xv. c. 16. 

jyUrtial further informs us, that the Romans ufed lo%(ci^en the« 
oitlHu:d9 of -choice U\^- utes with /ftcukria. Lib. viU^itaibl^*^ . 

}ji . • ..I •.'iJl||IBg 
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fdfng 0iCs plkt^ fojf the orWmiiiitin^' tli'e' i«Wfs 6? 
apittaldnts to that of irttrbdudng llgHt into^ tKbf^ 
apaftmehts, (aS we find the Japis Jpeculdris was iri 
n6: employed at the fame titiie for both thofepurpofcs) 
and confequently it feenis reaibnable to fuppofe, that 
the latter of thefe applications could not be long in 
point of time after tne former. But it appears from' 
the authorities' produced above, that the former 
of thefe ufages did actually fabhft in the age (2^) 
of Pliny ; and therefore before the deftru^ftion of 
Hcrciilaneum, where he loft his life (24). F^rpinl 
whence we may draw no improbiWc conclufioA,' 
that the latter deftination of plates of glafs, (viz', 
for window-fences) did likcwile precede the fame 
event. 

Give me leave to add further, that this prefump-^ 
tive argument in favour of the antiquity of windows 
made of plates of glafs receives an additional force- 
from the clofe relation, which muft be allowed to 
fubfiO: between them, and thofe cortipoled of the 
lapis /pt'ca.iiris. Thi; iormLT inuft be looked u^on 
as an improvement upon the udicr, as they aiifwcicd' 

'■• ; ' • '1 " 

(23) Salmafiua, fpeaking of the cu(l6m4)f aJomiQi 'diamber* 
Wh glafs, fays — ^uoJ proxirrv atatem fuam htcepijje fieri norrot 

PUmtu. ^uum AUScaums Ex. Plin. torn. il. p. 854. 

- 1 do twt m id tiMB fmpttAf aABrtedT by Pliny : but it inl^ biw 
been fo in fa^. This famion indeed wis not begun tiH alter 
Agrippa had built his therma : but If ' W fuppofe that to have beto 
even as late at his third confulfliip, vis. ante Cbrifi» ly. (ffeM^ 
tm), when he erefied the Pimtheon (or it lelft'its pok^o),''ndkr 
ai^joining to thofe thermit diere woiiid'haTe been fufficient iro6in, 
liottk that period to the bifth of FHuif ^fil^i mm ail^k4;» 'i»> 
Ae mtroduiSlioh of this ufage. 
(24> Plin. EprV.t Wli' 

ill 
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all the pafpoffcs of convenience, and at the fame 
time were more beautiful ; and being the manufac- 
ture (as) of Italy, might probably be purchafed at 
a Icfs expcncc. Upon all which accounts it feems 
reafonable to conclude, that one of thefe inventions 
would naturally be introductory to the other : and 
confcqucntly, that as wmdow-hghts of the lapitjpe^ 
cularii began to be ufed within the memory of Se- 
neca, who died C26) under Nero, about anno Chrijii 
6%. (Hehic), the original of thofe of glafs may have 
fair pretenfions to a place within the period alTigned 
in the foregoing paragraph, viz. fomc years before 
fhe deftruOion (27) of Hcrculaneum, in whofe ruins 
the plate before us was buried. 

f To conclude ; I need not obfcrve to you, that all 
the evidence here produced to prove the ufage of 
glafs- windows to have been coaeval with the frag- 
ment we arc now confidering, is of the conjectural 
kind only: for, I muft confefs, I have not been able 
to trace it up by any pofuive authority higher than 
aboat 200 years (hort of the epocha lall mentioned, 
viz, to the latter end of the third century (28), when 
it is cxprcfly mentioned by Ladantius in thefe words: 

Manijcjlius eji^ mentcm fjfe, qua per oculos ca, 

qua 

r • ' ■ III 

(as) Plin Nat. HUL iibu Juuvi. c. 26. §. 66. 
(26) Vid. l'upra.1" t*-^ ll;',»|t»#i%•»J»n^ r 

.1 (27) Anno Chrifti 80. 

(2S) In order to julhfy my placinff the teftimony of this Father 
fo high, 1 would oWcxvc, that St. Jerome (De Saiptor. taUf) 
favs, that Laitanliiis— £jrfr/'»w fene£lute magt/itr far is Cn/fi , 
flu Conjiantini in Galiid fuiu He mult probably have exercifcd 

this 
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^ua funt oppofiidt tran/ficidt^ quafl pr fenejirat lu- 
cente vitro out fpeculart lapide obauSfal.'^ Dc opi- 
ficio Dei, cap. V. 

» I am, . ^ 

Your mofl obedient humble Seirant,.. . ^ 

*• 

♦ »•-»■• 

• J. Nixon, 

'•• - " -•><' jt^ 

LXXXL y^;; Account of an extraordinary 
\ Cafe of the Efficacy of the Bark in the De- 
lirium of a Fever. By Nic". Munckley, 
y Af. D. Phyfician to Guy's-Hofpital, and 
F» S» . . • 



Read April ^- A S the following cafe contains fome 
•758. ^"\^ circnmftances, which are curious 
in themfelves, and which may be of fervicc to be 
known, I have thought it proper to be laid before 
tlic Society/'^' J {t^ ir^^koaixtfn ^{X^r^x^wiu 

iSjjev: rift -^ue^j. S^H ?i>i»«<if. ts w**<A~^ 



this charge between anM4 Cbrijli 309, when Cooftantine beg^n ta 
reign, and 320. If he was then of a great age^ he might hive 
compofed the treari(c, out of which this authority '» produced, and 
which was one of the earlieft of his worlcs, that are extant (yitU 
Spar kit fraf. ad Loilani.)^ 40 years before, ttf*. about anno Chrijii 
a8o ; which brings us up to 200 years after the orer^row of Her- 
culaneum, as above. ^ 

Vol. ro. ."* 4! " '. ' ' " ' On 
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On Sutulay the 5th o( Uic^ i waS MJ^^'jj^ 
ccntlcman, of about 50 yeaw of age, who had Ifcdi 
for feme davs ill of a fcvcr^ X foond him with « 
deurce iA' Iicat coniidcrably abgvc what Was naASrat, 
and with a pulfc rather IpjWvbujt quick, and bwting> 
as Qieai arcd by a ftop. watch, iibput a hundred ftroto 
in a HKDute. In this fitmuop hf continued, without 
any remarkable alteration, for the twofollowmg days j 
and, from the appearance of this difcafc, I im^incd» 
that it would not be fpeedily terminated. On Wed- 
nefday, the third day of ray feeing him^ I found him 
however much better 5 his heat being confidctably 
abated, and his pulfc being qjprc than twenty ftfoka 
in a mijiutc flower than it had been thftdav beg^. 
On this alteration, fo much in his favour, it mipit 
have been tliought he was growing well, had it not 
been, that thtrc was no appearance either hy Iwcat 
or urine, or on the flcin, by which it could^ .ima- 
gined the difcafe was perfedly judged. Qnvmit 
•account no alteration was made in his treatincnt 
that day : but finding, the next morning, tha^ he 
had flcpt well the preceding night, and that his pulfc 
^oiitinucd c^uiet, lacing no more than 74 ftrokcs m a 
/minute, he was . owed to get up m the eyeitfu^^to 
have his bed made 5 and I fhould hjivc m6\ight ftim 
-well, had not every appearance ^l^-oifical feparauon 
, been ftill wanting. On this account, I thought hun 
rrto be very liable to a return of his fcwctyzpd therc- 
. fore, when early the next morning I was informed, 
V that he had been without any llecp, and quite deli- 
f lous, the whole night, I was not greatly ^^^med, 
as thinking he had a feveriOi paroxyfm, to which the 
jjljark would probably put an cnd> "Wtoi I ^y^^j ^ 



that naornlng, I found him very ddirious ; but, to 
my great furprife, quite free from all kind of fever 
, whatever i his pulfe being then as calm as it liad 
l>een the preceding day. In this condition he rc- 
ihair^edall that day, and the follov^ing night; nothing, 
. that was attempted to relieve him, having done him 
. the leaft: fervice : on the contrary, his delirium in- 
creafed fo much, as to make it very difficult foi* the 
attendants to keep him in bed. The next morning 
'Jie^)vas much as he had been the day before; his 
imagination continuing greatly difturhcd, and he at 
times laughing, and playing antic tricks, and ufing 
gedures the mod oppofitc to his common demeanour 
. when well j and which, tho' the pulfc had not been 
."ib perfcdlly quiet, had more the appearance of a 
[ maniiif than of the delirium of a fever. In this nn- 
.-liappy fituation, tlierc was but one thing-, wliich 
^ feenieil likely to bring the affair to a fpeedy det^r- 
jnination : this it was proper to attertipi, thd' the 
J indications for it were very obfcurc, and the evcn't 
, jperfc«5lly uncertain. On recolleding the time of this 
* . delii-ium's coming on, which was about 3 5 hours 
after the pulfe had grown quiet ; and perceiving, that 
one glafs of tlie water, which had been made in the 
night, was thick, and fcemcd difpofed to drop a fedi- 
mcnt J there was fome rcafon to futpcifl, ajui indeed 
to hope, that tho* the pulfe had been perfectly calm 
during the whole time of the delirium, there -was 
fomething of the fever ftill at the bottom of this 
complaii.t. From thefe indication*?, obfcurc as they 
were, it was judged proper to make a trial of the 
bark j which was accordingly ordeitrd to be taken 
immediate I V, and to be repeated every two hours. 

4I 2 • thisr 
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This method fucceeded beyond what could have 
been imagined ; infomuch that it was obfervable, 
even by the attendants on this gentleman, that hij 
mind came evidently more and more to itfelf after 
every dofe : and in the evening, after he had taken 
fix drachms, his urine grew thick, and dropt a late- 
ritious fediracnt ; and, excepting the weaknefs natu- 
rally confequent on fuch violent emotions as he had 
undergone, both of mind and body, he was as well 
as ever he had been in his life. He hath repeated 
the bark at proper intervals, as is ufual after inter- 
mittent fevers, and continues to this day perfccftly 
well. 

^ The ufe of the bark, in the moft irregular inter- 
mittent diforderSjis very happily fo well known in this 
ifland, that it might perhaps have been thought need- 
lefs to have recited any cafe merely in confirmation of 
this practice : and I am too well aware of the infuffici- 
cncy of every thing, but a number of fadts on which 
to found any philofophical truth, to prefume to reft 
any thing on one fingle inftance only. But the cafe 
above related is of fu very extraordinary a kind, as 
to make it worthy of being mentioned, both on its 
own account, and for that analogy, which being 
found by experience to fubfift between difeafes, af- 
fords the fureft method of reafoning on pradtical 
fpbjedts. The two remarkable circumftances of this 
cafe are, the delirium's coming on, and continuing, 
without any exacerbation of the pulfej and the 
bark's proving fo fpecdy and effedhjal a remedy, tho* 
given at a time, when there was no appearance of any 
remiflion of the fymptom, which it was intended to 
remove. It hath been thought, that a quick pulfc is 

fo 
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ib ^cSeinW to ihi^Mnilim <^ ^-^^^ m ^ faff 4^' 
raf^ Mq ^ »g i Mfi.iymptoin 4if k. >^f{experieaoe ki 
againtt diis. ootioas pedis^ the preknt cafe'is 11^ 
pmf of the.coatnrfi liowem this be, thm Wft, 
not wantioff inftances, in whiqbi towards thi?.; 
end of. a fever, £c pulfc has grown f^tt^ without^ 
ttvi.^baten^^^pf any olher^pfft^ the pa.- 
tienl hsth gencraily lain comatofe» ana with the ap- 
pearance of one, who hath taken a large quantity of 
opium. Galen, m the third book of the Pcefa|^ .of 
the -Puire, mentions this ^^ptom, and ponounces 
i^lob^.alinoftafataliign; and the; iaooc thing hatli. 
iMppened in more inftances than one, which hzy^^ 
come to my knowlege. May not then the above^ 
recited cafe lead to this ufeful inquiry, Whether in 
fevers of cverv kind, when the pulle is quiet, the 
bark is not proper to be given "-"^ 1- <■ ^ 
remedy f* In this caic it proved abloluCcly inch : an^ 
that it is at leaft a lafe medicine in nil fuch cal'es, in 
which any praftiiioner of cxperieuce or judgment 
would ever think of ^^iving it, is now certainly known. 
For my own part, 1 can fafely declare, that in near 
ten years experience of it in Guy's-Hofpital, during' 
wiiich time I find 1 iiavc given it, on different occa- 
lions, to above five hundred patients in that houfe 
only, I never, from the moft accurate obfervation \ 
could make, faw it do any h^irtn, or bring on any 
bad fymptom, even in caies where it did not fucccctl 
according to the intention fur which it was ordered i 
and (which I have thought worth remarking) ir^ 
chronical cafes, even in thofe, where the bark hath 
been by many thought, the moft prejudiciaU when^ 
on the cpming on «f afli intari^j^a^i^irgr, itit bart^ 

■ ''"bam 
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hath^ t^h nic^fttfy tb cote Ihft ftcoiidaky dlftafe; 
the original diftcmper htth gone on, -MMoidiag to 
tfie UftJiidgoleAt I ebald fbem of it, eaii6% ai«tfae 
fame manner, as it uroold have done hMl-the Iwrk 
ifeVer beeii given. 



LXXXn. yfn Account of an Earthquake fell 
at Linghcid in Surrey, and Edeobridge iu 
fccnt, on the t^b of January 1758. By 

i'' japi(;$ Burrow, ^9 je/ 

Real April 6, y N thc London Chronicle, N°. 18 J, 
fJi^* publifhcd on the 25th of February 

* 17^^ in pdgc 185, is the foHowiiig article : " Wc 
' "^fear, that about two o' clock, in the morning of 
'^ thc 24.th of lart: month" (which was the month 
of January), *' an Earthquake was felt in thc pa- 
'*^.ri(hes of Worthc, and Eaft-Grinrtcd, in Siiflex; 

Lingfield, in Surrey j and Edenbridge, in Kent; 
'•**■ and other adjacent places: which alarmed levcral 
'** of the inhabitaati very much^ but no damage 

cnfued." ... 
■ dVIr. Burrow, having fome connedion with thefc 
twb lafl pari{hes of Ling6eld and EdeDbridge, im- 
Vnediaitdf Wrote to the Revi Mr.^Goodrickcxif .Liag- 
iieid»^'tb^ inquire into the Mill of this.ttport: and 
Mr..Goodricke's anfwer confirmed ths laA. of its 
being fett there; and at ocher adjacent plaoes 1 and 
added^ that it ihook the' beds and windows, and 
. I " made 
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made the plates rattle j and went off witji.a noife, 
'* like a fmall guft of wind.'* 

. However, Mr. Burrow did not then iudge it to be 
either regular or proper to trouble the !;ocic.ty With 
this account i btcaufc Mr. GooJrickc only received 
it from head'ay and report, he himfelf happening to 
be abfent froin. Lingfield at that time. 

But Mr. Burrow having paHcd foii)e'3ays, diiring 
the Ui» reccTs of the Society, at a place called Star- 
hc^oiM»^<tM^lc^ -whn^ nearly ^twem ihe .twD 
cho^&riof Lingfield and- £dei4)^idge (fcarce four 
jaailes diftant from,«v:h other), b«s had an oppor« 
tiinity of beinn n^ore particularly and drcui^Uan-' 
tially informed of the as far as relates io thofe 
two parilhes : and he is now a0iired, that it was cer* 
tainly itnd undoubtedly ielt, and- oh^rved bv Jmt 
'^pemisi in each of thoie two parjdiei} tho- (as k 
fMppeoed in the dead of 4he night» when moi| pep- 
tide wcve&ftailecp) it was not ^fmraify perceived: 
.nor was it much fpokcn of» e?C9^ by .tho(e,.,who 
were fure they £eit it. • ' * ilv a \ i, . 

Tlie perfons, from whofe own mouths he can 
. authenticate the fa€l, are James Mar^, Adam KiU 
-lick, Mrs. Jewell, and Mr. (^hspm^n : and he has 
'Jio lefs doubt as to Mr. Orgies and Mrs. Pigott (who 
was waked and much frighted by it), tho' he did not 
• indeed perfonally convcrfe with cither of the two laft". 

Thel'e two, and Mrs. Jewell, all inhabit quite clofe 
.to Lingficki church-yard, on difFtrent fides of it : 
and Chapman lives wilhiaia ^u«^ter Q^,a m^ie^^l it, 
) to the fouth-weft. 

Jaracs Martin lives within a how-Hiot of Star- 
' borough^calUC) at the eait^r^ .e<J^c of . the pariih of 

Lingiif'id^ 



[ 6i6 ] 

Lingfield, where it joins to thtt of Edoobfidfle i anc! 
Adam Killick's kabitatioii Is tfaite miks eorth-caft of 
Starborough, tt the nortb^weflBni point of tlbm pivUh 
of Edenbridge. 

All thefe few, wkh whom Mr. Burrow pcrfimaUy 
converfed* agreed as to the tim of the coMuiHon i 
viz, b et we en one and two in the morning : and they 
ill tgieed 18 to the Jhaking of their beds ml win* 
dows i and all of them d&ribed the emUimumce of 
the diock as not much more than inftantaneous : but 
they did not all hear the mife^ which fame of them 
. <^rer?ed it to cmcludc with} paftictikrly Adam 
KtUick heard no mije at all s wid ytt^ he fajrs, he 
was broad awake when it firft began : and it (hook 
liis houfe and bed, and made his windows rattle fo 
much, that he waa apoiehenfive of their being 
Vroken ; and even cauied one pane of gl«6 (which 
wai indeed loofe befofe) adnally to dtop out. 
Tames Martin, who was likewiTe fully awake (as wm 
his wife too), hear the noife diftindly. He fty9f 
lie felt his houfe and bed ihake> hcaid h» wbdows 
rattle, and Ibme earthen ware clatter upon a cheft 
of dmwtrs I and alfo heard a noiiei like the diftant 
dicharge of a cannon : whevenpOB he immediately 
laid to his wife, Lord ! what is timtT but flie 
happenii^a at dwt very infbnt, either to eeugh or 
fneeze (me cannot recoiled which of the two), did 
not, tho' qnite awake^ perceive any thkg at all of 
the matter. However* ihe confirmed her huiband'a 
afking her this queftion under an appaient toprize. 

Mr. Burrow had a very particular converiation 
wirii thefe two feparately : and he had alio a very 
minute detail from Adam Killick (who works for 

him 
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iiiai as a fort of gardener at Starborough) j who fur- 
ther added, that the £hock waked and frighted 
wife, tho' (he was £^ ailcep befoccw" 

6th April. i7s«. James Burrow. 



LXXXIII. An Account of the Cafe of the 
Fir ft Joint of the Thumb torn tffy with the 
Fkxor Temton in its wbak Extent t9m cui^ 
By Robert Home, late Surgeon to the 

Thirtieth Regiment of Fooij and Surgeon 
^ KingftoQ upon Hull. In a Letter t9 
Jqtm ¥sn»f^e, M^ D. R Jl, S. ' . , 

sin, ■; • • 

KctdApni 6, Y fake the liberty of indofing Id joa a 
, JL cafe in furgery, which I. imagifie it 
not very oommon. Maichetis iodefsd has «a ob* 
feryai^ of the fame kind i and cherfs foe iidicnl. 
odm oolledsd tcMfaer by Monf. Mooandy in the* 
feomd volume of che Ad^emmres of the, Royal fkcti^^ 
demv of Surgery at Paris : but as I havie not iieu4 
of that vohime*s being tranflated into £n|;lifli|ri^id 
believe there is no obfcrvation of. a fiqular natn^e in- 
the Phiiofephical Tranfedions, I beg the favour of 
you to ' communicate it to the Royal Society,, of 
which you are a Fdlow and at the fame time to 
iDoake them an ofier of the joint of the thumb, with 
Its adherent tendon, which you will recdvc at the 
Vol. 50. 4 K feme 
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iaQie /time*vrith this 3 hoping they wjU do me the 
"^KODOUr of accepting it, as a tedioiony (tbp* itriiiing) 
of my great efteen) and re^M;£t for the moft learn^ 
Society in Europe Your Friend Dr. Knox faw the 
pataont dTc$§^ nftener than oflce ; v^d Mr. Thqrn* 
hill, late Surgeon and Manmidwife in firiflol, &w 
it when ficar healed. 

I beg jrott will believe me to be, witli great truth, 

Koviriaoft. obedient, 

Aisf^ Robert Home. 

' ■ ... ■ . ■ . t 

"TAnuary 2d, 1758, William Taylor, 17 years of 
J age, an apprentice to a whitc^fmith in this place, 
in endeavouring to make his efcape from one, who 
was going to corredl him, opened the door of a cel- 
lar, and threw himfelf into it j but in his hurry (p 
ill tangled his right thumb with the latch, that the 
whole weight of his body was fupended by it, 
until it gave way, and was torn off at the firft arti- 
culation ; the flexor tendon being at the fame tinje 
pulled out in its whole length, having broke when it 
became mufcular. I was immediately fent fer^'fouw} 
little or no haemorrhage, and the bone <^ the fecoQ^ 
phalanx fafe, and covered with its cartilage, but jpcQr 
.truding confiderably, occafioned by part of 
•belonging to it being irregularly tor^ P^^with^lftp 

firftjoint. i '-^' ^^ 

' I wis.dcHibtfiil, wliedber or.oot? inopid 
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the bone even with the fkin ; but thought it proper 
to give him a cliance for the ufe of the whole pha* 
lanx. 

He complained only for the firft day of a pretty, 
fliarp pain in the courfc of the tendon j to which 
comprefTes, wrung out of warm brandy, were ap- 
plied : but his arm was never fwelled ; there was no 
ecchymofis ; nor had he fo much fever, as to require 
bleeding even once. The cure proceeded happily, 
no fymptoms aridng from the cxtraded tendon. At 
the third drcfling the bone was covered ; and no 
otlier application but dry lint was ncccflary during 
the whole time. No exfoliation happened; yet it 
was twelve weeks before it was intirely cicatrifed, 
owing to the lofs of ikin : and he fcems to enjoy 
die ufe of the flump as completely, as if that tendon 
was not loft. 



W m 



LXXXIV. Ah AtoMm iff tie late 

ries of Antiquities at Herculaneum, ani 
of an Earthquake there ; in a Letter from 
Camillo Paderni^ Keeper of the Midfeum at 
Herculaneum, and F.R.S. t9 Tho* HdHs^ 
Efj\ F.R.S. dated Pottici, Feb. 1. 1758. 

Read April 6, X T TE have been working continually 
■TS** W at Herculaneum, Ponmeii, and 
Stabix, fince my laft of Dec. 16, 1756. The moik 
remarkable difcoveries made there are thefe, which 
f(^low. 

4K 4 February 
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February 1757, was found a finall and moft beau- 
tiful figure of a naked Venus in bronze, the height 
of which is fix Neapolitan inches. She has fllvcr 
eyes, bracelets of gold on her arms, and chains 
of the fame metal above her feet ; and appears in the 
attitude of loofening one of her fandals. The bafe is 
of bronze inlaid with foliage of filvcr» on one fide 
of which is placed a dolphin. 

In July we met with an infcription, about twelve 

Neapolitan palms in length, which I have here 

copied, 
oil 

IMP * CAESAR • VESPASIANVS • AVC • PONTIF • MAX 
« ^IB'POT' vTl 'IMP- XVII •P'P-C0S'VTr'DESIGN-'vj7i 
TEMPLVM »MA TRIS » DEVM • TERRAE • MOTT' CONLAPSVM ' RESTITVIT 

^ After having found a great number of volumes of 
papirus in Herculaneum i many pugillaries, ftyles» 
and flands with ink in them, as formerly mentioned; 
at length, in the month of Auguft, upon opening a 
fmall box, we alfo found, to our exceeding great joy, 
the inflrument, with which they ufed to write their 
manufcripts. It is made of wood, of an oblong 
form, but petrified, and broke into two pieces. There 
is no flit in it, that being unnecefTary, as the ancients 
did not join their letters in the manner we do, but 
wrote them feparate. 

' In September were difcovered eight marble bnfls, 
in the form of terms. One of thefe reprefents Vi- 
tcllius, another Archimedes ; and both are of the 
flnefl workmanfhip. The following characters, in 
a black tint, are flill legible on the latter, namely, 
APXIMEA which is all the infcription that now 
remains. 
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In 0(flober was dug up a curious buft of a young 
perfon, who has a helmet on his head, adorned with 
a civic crown, and cheek-pieces faftencd under his 
chin. Alfo another very fine buft of a philofophcr, 
with a beard, and fhort thick hair, having a flight 
drapery on his left flioulder. Likewife two female 
hurts ; one unknown, in a veil ; the other Minerva, 
with a helmet; both of middling workmanfhip. 

In November wc met with two bufts of philofo- 
phers, of excellent workmanfliip, and, as may be 
cafily perceived, of the fame artift ; but unfortu- 
nately, like many others, without names. 

In January was found a fmall, but mod beauti- 
ful eagle, in bronze. It hath filver eyes, perches 
on a praefericujum, and holds a fawn between its 
talons. > " : " ' * . v^*. * : " 

In the fame month we difcovercd, at Stablae, a 
term fix palms high, on which is a head of Plato, 
in the fineft prcfervation, and performed in a very 
mafterly manner. Alfo divers vafes, inftruments for 
facrificing, fcales, balances, weights, and other im- 
plements for domelVic ufes, all in bronze. 

At length I have finifhed, with much labour, the 
examination and arrangement of the fcales, balances, 
and weights, which are very numerous in this mu- 
feum ; and, what is remarkable, many of the former, 
with all the weights, exadlly anfwer thofe now in ufe 
at Naples. At prcfent I am confidcring the liquid 
meafures j and alfo engaged in difpofing the paintings 
in the new apartment allotted for them. Thefe af- 
fairs, with my ufual province of infpedting the work- 
men, who are bufied in digging ; my being obliged 
to keep an exaft regifter of every thing, that is dif- 
covercd J 
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CafCfcd^ bdidc8 other dally and accidental oceilTs 
mces I employ my time fo intirely, , that 1 have nai 
i moment's rcpofe, but in bed. 

The r(|uare belonging to the palace, in which the 
mu&uin IS depofited) will be finiihcd, and completelj, 
ornanientcd, by Ealler. In the center of it I have 
placed the bron^ horfe, which was broken in many 
pkces, and reftored by me, as mentioned in my laft. 
In the walls of the colonades are affixed all tne in- 
fcriptions hitherto difcovered : and I (hall yet adorn 
them with altars, curule chairs, and other antiquities 
proper for fuch places. The principal entrance into 
the mufeum hath been made to correlbond with the 
grand ftair-cafe. On the right fide of it (lands the 
confular (latue of Marcus Nonius Balbus, the fatherj 
and on the left, that of Marcus Nonius Balbus, the 
fon ; with two infcriptions relating to, and found near 
tliem. Upon the ftair-cafe are placed eight antique 
Aatues in bronze, on beautiful pedeftals of poli/hed 
marble. In an opening in the center of the right 
hand colonade is fixed the ftatue -of the wife of the 
elder Balbus, with the antique infcription belonging t<J 
it. At the entrance of the fquare, a magnificent pair 
of iron gates, with palifades, arc jull: put up, orna- 
mented with many bronzes, which are gilt and on 
the fides of thefe gates are two other copfujiar ftapiei 
of porfons unknown* ^ .. . . ^\ \jr>la«Vt<« 

The whole day and night of the 24th of lafl 
month it feemed as if Mount Vefuvius would again 
have fwallowed up this country. On that day it fuf- 
ifered two internal fradtures, which intirely changed 
its appearance witiiin the crater, deilroying the little 

mountain^ 



mo\iotain, that bs^d bqeoforiiim'widvn Itfyc iome 
years, and yras jri%i alxyve the fides ^ and throiwing 
up, by vipl<;(ic explofipnsy immenle quaotiues or 
jftQQesy Jay9» afl^es, and fire. At ^^h^^^ <^ iamcs 
',bvirft ,pqt ^kb ^e$i^r y^h^ence, tl^e expluiioiit 
irere moce ireqiKiiiit and horrible/ a^d our hoaQ» 
;(^pok ,c<^ntmiMlV* Many Bed to Naples, and- the 
,bolde(t petioDS toeinliled. For my own pare, I re« 
,fi>lvcd,to abide the event here at Fonici, on accoafit 
6f my family, confifting df eight children, ai.d a 
very weak and aged mother, whofc life muft have 
been loft .by a removal in fuch circunvftances, and 
ib rigorous a feaTon. But it pleafed God to prefcrve 
•tis; for the mountain having vented iticlf night 
•and the .fueceeding day, if ^oe become calm, and 
4K9wi.otit only A &W .afliea. 



^LXXXV. j4 further Attempt tp facilitate 
tie Refolutim of Ifoperst^trif^l P^^lenn* 
By Mr. Thoi^ Siinpiicuiy F. R. SJ. 

A ^ ^^^^ theiio- 

* X^m. nour to lay before the Royal Society 
the invelligatioii of agencial rule for the refolution of 
ifopcrimetrical problems of that kiiid, wlicrciii one, 
only, of the two indeterminate quantities entci s along 
with the fluxions, .into die . equations cxprefTing the 
conditions of the problem. Under which kind are 
induded the determination of tijie greateft figures un- 
der ^ven hoand8» jli^&pf tbf. fwifteft dcfccnt, folJda 

jv^ ' "- I ♦ of 
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of the lead rfllWlant^, with innumerable other cafes. 
But altho' cafes of iJife "fort do, indeed, moft fre- 
quently occur, and htvc 'therefore been chiefly at- 
tended to by mathematicians,' others may nevcrthe- 
lefs be propofed, fuch as actually arifc in inquiries 
into nature, wherein Bofb the flowing quantities, to- 
gether with their fluxions, are jointly concerned. 
The inveftigation of a rule for the refolution of 
thefe, is what I fhall in this paper attempt, by 
' means of the following 

General Proposition. 

Let Q,R,S,T, 6cc. reprefent any variable quant ities^ 
. K .exprejfed in, terms of x and y (with given coejici- 
^ tntr)^ and let q, r, s, t, &c. denote as many other 
quantities ^ exprejfed in terms of x andy-^ It is 
'propofed to find an equation for the relation of x 
and y, fo that the fluent e/'Qq + Rr-fSs-fTt, 
'&c. correfponding to a given value of x (or y), may 
' > be a maximum or minimum. 

^ N 
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Let AE, yiF, and A G, denote mf three values 
of the quantity having indefinitely fmall f^a/*. 
Jiferences E F, F G ; and let J5 £, F M, and GAT, 
(perpendicular to JG) be the refpedivc values of y, 
correfponding thereto J and, fuppofing EF(=FG=zx) 
to be denoted by f> let cM and (the fuoceflive 
values of y) be rcprcfentcd by u and tp. Klorebyer» 
fuppofing and P"/' to be ordinateft at the middlq 
point« F P", between £,Paifcl G, let the former 
CFp'J be denoted <t, and the latter (F'p") by /3 ; put- 
ting /4F=a and AP'^b, Then, if ^ and ^ (the 
mean values of x and ^, bctv^een the ordiiiatcs E L 
and FA^^ be fuppofed to be fubftituted for x nnd j, 
in the given quantity ^ 4. Rr'\-Ss-\-'rt^ ^c, and 
if, inilead of x and their equals / and » be alfo 
fubftituted, and the faid (given) quantity, after Aich 
fubftitution, be denoted by fi^^Rr'-^-S^+Tf^ 
it ia then evident, diat this quantity 9iq + IT/ 
+ iSV+r/, arc. wiU exprefi fo mttch of the whole 
required fluen^ as is oomprefaended between the or* 
dinates EL and FM, or as anfwers tu an increafeof 
£ F in the value of x. And thus, if b and ^ be 
conceived to be wrote for x and v, e for X, and w for 
and the quantity refulting be denoted by ^y'-|- 
/rV'-f rv", (5ff. this quantity will, in like 
manner, exprefs the part of the requited fiuent cone* 
fponding to the interval FG. Whence that part an. 
fwering to the interval EG will confeqiieotly be 
equal to Rr' &c. + ^f+.Ry* &c. But it is 
Vol.. 50. i^l' manifeft^ 
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fKVIIMfeil, tlpui^tjbe ^ofe raqpired flucst cinfiot 5r« 
nkudmum pr iR!i«/0ri^,,^]^ this p^t» fuppofing th^ 
boundjoj; ordinate^ Si^, G to fcauun the fame, is- 
iaUb a maximum or mimmum^ Hence, in order to 
determine the fluxion of this exprelTion (^q'-\- Rr 
6fr. R"r"&c.) which muH, of co4ikquence, 

be equal to nothing, let the fluxions of ^and q 
(taking & nnd u as vauahie) be denoted by aiul^ 
alfo let ^ce and r» denote the leijie&tve flu- 
xions of R' and r'; and let,, m like aMmier> the flv-* 
3^00^ €^ C>^'Vi^% r\. he lefKcdEeated by^ 
I R0» 7^w\ &c. idpeaively. Then, by die com^ 
mm rule foe isii^ the Siaip^ the 
fluxion of our whole ejcpreflSon (^q'-^ R r' &c, + 
R"r" will be given equal to i^^w'-f- 

But « hdog=s GZV^--.^ljffc^4^^-^4f 

f l 4^"^f ^ (a cooAanl quantkyX we dterelofe' bSner 

«;■=—«', and/5=3: alio » being (= jr^y = 2 ». 
— 2KL, thence will u'=2.a: which values being 
fubdituted above, our equatioo, after, the whole is- 
4ivided fcy ^^ will become 

, — ^jr;+r'li€f«.=o, . 
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Sse the excifs of ^bove St^, is die 

IndwiieiiC or floxiofi (anfwerihg to the increment, 

or fluxion, it) aridng by fubftituting ^fbt a, ^ for «, 

and 10 for Moreover, with regard to the quanti- 
ties on the other fide of the equation, it is plain, fee- 
ing the difference of g' ^ and q" is indefinitelv little 
» CHnpanioa of tbdr fum. that j ^ may be fubfti. 

tutcd in the room o i^Cf w^ich being 

tkac^ oiireqiHtien will^and th»s4 

^' ~^ ^'^ repMfeiitB ( by the preeeding 
notation) the flu«on of r' R (or of 

+ jRr <^\ .) ariilng by fubftituting ct for^, making ct 
alone varii^>le, and calling off a. If, therefore, that 
fluxion be denoted by 0, we fhall have Jiux. + 
R' r &c, = u> and confequently + R? » v. 
BotJ^'f 4- Rrd^c. (by the fame notation) appeal* 
to be the fluxion of ^^q + i^V fis'c (or of + £f 
^c.) arifing by fubftitudng u for ^» maluog « alone 
variablej and caAing off u\ Wheaoe the Mowing ' 

Genehal Rulb. 

"Take the fluxton of the given exprejion (whofe fluent 
is r equirtd to be a maximum or minimum) making 
y alone variable ; and^ having divided by y, let the 
quotient ke denoted by u: T^ben iake^ agsia, $be 
Jluxiw of the fame exprejion^ making y alone va^ 
riahk^ ^bich Sviiie ^ and then tkt kft pn^ 

4L a Wbea 
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. ' Wdbeo /is hiofe found is the qtfeuitky pm, u- wilt 
tben W ffSfO y, ond^ conlcqiiflntly, the expnoffion for. 
equal -to nothing alio. But if ^ be abftnt^ tfaeit 

will u = o, and confequcntly the Tahie of o = a con- 
ftant quandty. It is alio cafy to comprehend ^ that, 
ijiikad of y and v, x and x may be made fucceffively 
wiabk. Moreover, iholild the cafe to be relblvcd 
be Gonfined to other rcftridions, befidcs that of the 
$Mxiw9ttn or mhdmum^ fuch as, having a certam 
nymber of other fhients, at the fastie time, equal lb 
givtn quantities, iUll the lame oictlkod of foliidon 
pay be applied, and that with equal advantage, if 
from the particular expreHions exhibiting all the 
fcveral conditions, one general expreilion compofed 
td them aQ, with unknown (but determinate) coeffi- 
sicot6» beiBiad&uie of. > * - - 
^ Jo :oi!der to fcoder this matter qtuie dear, let 
B^ .Ci Dt &r. bfi foppofed ta repreient any quantities 
caeprefied in terms of x, yi and their fbxions, and 
let it be required to determine the relatioa of x and /, 
fo that the Hucnt ot A x ihall be a v\axi?num, or mi^ 
nimum, when the cotcmporary fluents ot Bx, CxyDx^ 
(Sc, are, all of them, equal to given quantities. 
... It is evident, in the firft place, that the fluent of 
uif:+kB^'\- f dDx, &c. (b, c, &c. being 
ainycQiiiftafit quantities whatever) muit be a maxi" 
mum, or mimmttm^ in the propo&d carcwnftanoe: 
«Dd, if the reladon of x and y be determined (by the 
ruUj, iu as to aniwer ihii> ilogie condition (under- all 

po^bie 
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polTiljlc values of r, ?/, Csfr.) it will alio nppear- 
cvident, that fuch relation will likewife aniwcr and 
include all the other conditions propounded. For^ 
there being in the general expreffion, thus derived, as 
many unknownr qaantities 6^ (to be det6r- 

mined) as there are equations, by making the 4aeiil» 
of Bis C D it, equal to thq valuei given i tbofe 
quantities may be lb aflignedy or conodved to be 
fuch, as to aniwer all the conditions of the MA 
equations. And then, to fee clearly that the fluent 
of the firft expreflion, yi x, cannot be greater than 
arifes froni hence (other things remaining the fame) 
let there be fuppofcd fome other different relation of 
X and V, whereby the conditions of all the other 
fluents of B Xy Dm, &c. can be fulfiUed ; and 
if P^^^i tliis new relation give a greater fluen^ 
i& ASc than the relation above afllgned. Then» be- 
canfe.-the fluents bB^ cC^ dDi^&c* ztc ^ven» 
and the £nne in both cales» it {bUorws, according n> 
this fuppofidon, that this new rdation moft give a 
greater fluent of '^x -f ^Bx-f cCx -f dDi, &t, 
(under all poflible values of ^, c, dy Qf^ .) tiian the 
former relation gives : which is impajfihle \ becaufc 
(whatever values are aliigncd to f, &c.) that 
fluent will, it is demonftrated, be the greatell pof- 
fible» when the relation of x andy is thac above ^ 
termined^ by the General Role. 

To exemplify, now» by a particular cafe, the me- 
thod of tjfonaaoa above pointed ottt« Jet there bp 
^ propofed 
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propofed the fluxionary quantity £J!^. therein 

the relation of x and y is To required, that the 
fluent, correfponding to given values of x and 
fhall be a maximum, or mijiimum. Here, by taking 
the fluxion, making j alone variable (according to the 

rule) znA dividing hj y, we (hall have ^^-{^ 

= V. And, by taking the fluxion a fecond time, 
making y alone variable, and dividing by j, will be 
mx'' y**""' 

= Now from thefc equations to 

exterminate u, let the latter be divided by the former ; 
ib (hall — =^ = - 5 and therefore ay'^=^ u {a being a 

^ndznt quantity). From whence y'^y = f x 
- > p\ ^ 

KjiTp^ J and confequently — ^ — x y~r^ 5 ^ ' x 

^ '' m-^ p p 

p — I 

« — I ♦ 

' Let there be now propofpd die two fluxions ;^*^x 
and xfy^y^ the fluent of the former being required 
to be a maximum, or minimum^ and that of the 
latter, at the fame time, equal to a given quantity. 
Then the latter, with the general coefficient b pre- 
fixed, being joined to the former, we (hall here have 
s^^%-\. byfyTy. From whence, by proceeding as 
Sbcforc, bx^y^^ v, and mx'y^'x-^- fbx^y^'y = C. 
'* Fzaai 
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Wrom the fbrmer of which equatioasy by tsSjo^ A» 

fluxions on both (ides, will be had pbxf-^^yix -J- 
qhxf y^~^y (= J) = mx^y'^'x -\- qbx^y^^y. Whence 
ptxt'-^y^ =si mx* f^* I and therefore /j^y*^-**' = 
mx*^*^ And in the fame manner proper equa- 
tions, to expreiis the relation of x and may be de^ 
rived, in any other cafe, and imder any numbered 
iimitattoDS.. 



LXXXVl. Obfervations on the Alga Marine 
kdfolia; TbiSea/HgamtbiriadLenet^ 
By John Andrew Pfeyffonel, MiX RKSi, 
Tranjlated from the Fieach. 

*ead ApjU isTTAVING caft anchor at Verdun, the 
* X X entrance of the river ot 

Bourdeaux, I was fifhing with a kind of drag-net 
upon a bank of land, which was very fine ani 
muddy. We colle(5ted a number fea-pliiuts, and^ 
among tliem the great broad-leaved Alga, which I 
did not know ; and as the root or pedicle of this^ 
plant appeared to be very particular, X obicrved it 
with attention.. The following is its defcri^tioo^ 
and the detail of my obfervations. 

From a pedicle, which is fometimes flat, and 
fomctimcs round (for diey vary in thelc plants, and 
nii^ht be about three lines in diameter, and an inch 
high, of a blackiQi colour, and coriaceous fubftance, 
approaching^ to the nature of the bodies^ of lithophyta), 

awigie: 
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i. finglc flat leaf anfes, about an inch or an inch and 
half broad, thick in its middle to about three lines, 
ending at the fides in a kind of edge, like a two-" 
edged fabre, almoft like the common Alga, formed 
of longitudinal fibres interlaced with other very deli- 
cates ones, and the whole filled with a thick juice, 
like the parenchyma of fucculent plants, fuch as the 
Sedum, Aloes, and the like, of a clear yelloWifli 
green, and tranfparent. This firft leaf is alwavs 

fingle, and ferves inflead of a trunk or ftem to tne 

rpi 1 ' " — - -):.rrr-T- 

whole plant. 

When it rifes to about a foot hig^, more or leik^ 
it throws out at the fides other leaves' fdrmcd ' of a 
continuation of the longitudinal fibres; and thcfc 
fecond leaves are of the rame thicknefs and fubftance 
with the firft : they arc two or three feet long, and 
the whole plant is five or fix, or more (for one can 
hardly tell the length) ; and is not capable of fup- 
parting itfelf, but is fuftained by the ftxength of (he 
waters, in which it floats. • " ^ • ^ , u 

■ The fubftance of the plant is not fo (clSTii mar 
of the common Alga, which is capable of drying as ' 
it fades, and of being kept : whereas the leaves of^ 
this great Alga (brink and wither in the air, become^ 
of a blackifti colour, and very fi-iable, or indeed foon ' 
fall into jpatrifadion. I never obferved, that they-f 
bore any milt : perhaps this was not the fbafon. 

But what we find particular in this plant is its 
or foot : Firft, this pedicle extends in ribs, like what 
we call the thighs of certain trees : thefe thighs are**' 
in right lines : perhaps they run in the fame diredHon^ 
or fituation, that is, placed north and fouth, or eaft"^ 
«fid weft i but this I could not obferve. They ase^ 

abom^ 
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tboiit three or four lines high towards the pedide, 
and, ending, are loft. They flourifh and fprcad a( 
the bottom, fornsii^ an elliptical bladder, like an 
t^, flattened above and below, and rounded at the 
fides, being intirely empty : it is rough without, and 
ray imooth widun.^ This qgg, or oval bladder, is ' 
czadly round at the ends of the great diameter, but 
varies a little in the lefTer diameter, and fbnias it^ 
fdf Hke the body oF a fiddle. The under part Is a 
Unle flattened } and there is a hole^ which is yeiy 
confiderable, in tfae center of the two diameters. 
This hole is about an iiich wide, and is quite round : 
it gives paflag^ to the root, or pivot, which I (htU^ 
by and by mention : the edges appear to turn a little 
inwwd : and it is bv this hole that the egg fills with 
Ita^waler. The wUelpAteloe qlAi^^ 
egg is of a coriaceous matter^ firm and tf9fdpf^i^. 
and of a dear green i nor can there be i^yjCbies, 
cither longitudinal, or tranfverAyiVobferved upon It ^ , 

The ^vi^t at the top, furmouDted hy the thig^ is 
fs it wuee goanulated ; but at the rounding' of tfce 
egg it pmdiices a kind of njamma^ or little eleva^c^ 
Wf JBOnnd and cylindrical, insicdjr £ill; of iheikilie 
natiire and fubAance witii the^gg. ' -y,^ < 

In examining the under part of the egg, we ftlinid 
a kcaui rank of thelie mamella^ femeipiliit longer 
than die iW^md at equal diftanois fi:om o«e an^ 
Bthcr> In « circular line; then a tiurd ftt ioo^ni 
then A firardi, which at the extremities wtie bmir^ 
eaiBdi and at laftafifth nnk» whieh. divided intm 
dbme, and fonetunes into five, biandies : tbdk M, 
pbced round die hole, wenp.wnadMd inwasdsi and 
fcvcrai were jobed together, and only foraicd * €maU, 

Vol. 50. 4M body 5 
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body i and In wmdung themfelvcs thus diey dole 
and embrace the pivot mefltioned bdow; None of 
thefe mfimei/tf hare any apparent opening: their 
fubflance is compa^ of the £une nature with the 
bladder or egg, that pi oduces them. ' t 
Below the trunk and thighs the plant protnides a 
pivot, of a like fubflance with that of uie bladder. 
This pivot, which i$ large at its origin, proceeding 
thus n-omthe trunk and thighs, fi^rmsfomething like 
the knot of the fea-tree : it .defcends perpendicularly 
to the trunk, dimioiniing as it lengthens^ and as it 
grows round; and then divides into a number of 
mameiia^ branched and wreathed inwards fo firmly, 
as not to be rctra<Sled ; of a coriaceous nature, black- 
iH], forming a bunch Hke what! we call the Rofe 
of Jericho. I cannot rooolkdl the naqie of this plant 
or flower. 

This bunch, or wreathed roie, inclofes a heap of 
gravel, as if petrified or hardened, and ends upon a 
level with the hole of the eeg, exafbly as high as the 
lafl rank of mamella, which wreath upon, embrace, 
and fuflaln it, leaving always an empty fpace to let 
the fca-watcr pafs which fhould fill the in fide of 
the egg or bladder^ and even to kt in little £ihes and 
fhclls. 

I was farprifed to find in one little living mufcles, 
as they always are attached to fome folid body by 
their beards. Now by what means could they enter 
into this egg? I conicdurcd, that they had their be- 
ginning there, by the feminal matter of mufcles car- 
ried in by the lea-water. I alfo found fome fmall 
flar-fifh, whofc rays might be about four or five 
lines long. 

If 
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"If my ftay here had been longer, I had continued 

my obfcrvations ; and perhaps Oiould have made fome 
dilcovcries. It belongs to the acackmicians of Bour- 
dcaux to puih theie obfervations further, if tliey 
(hinkproper. • ■ 

] FKwn the Entrance of Ac Pcyffoncl. 

rtver of Bourdcaui^«e ' 
4th of Auguft, 1756. 
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LXXX VII. J?i AccQimt of the dijlilling Wa- 
ter frejh frotn Sea-water by IVood^aJhes. 

' By Capt. William Chapman : In a iMUr 
to John Fothcrgill, M.D. 

Whitby, loth id no. Feb. 1758. 

ltei4Aj«li3.r-|-^II Y kind acceptance of my laft 
* Jl^ emboldens me to ii^lonn thee, 
how, on my return from a voyage to the north part 
of Rullia, 1 procured a fufficicnt quantity of frefli 
water from fea-water, witliout taking with me either 
inllruments or ingredients exprefsly for the purpofe. 

Some time in September laH:, when I had been 
ten days at fea, by an accident (off the north cape of 
Finlanti ) we loft the greateft part of our water. We 
had a hard gale of wind at fouth-weft, which conti- 
nued three weeks, and drove us into 73° lat. During 
this time I was very uneafy, as knowing, if our 
paiiage fliould hold out long, we muft be reduced to 
great ftraits ; for we had no rains, but frequent fog?, 
which yielded water in very fmall quantities. I no w 

2 blamed 



blamed mylelf for not having a-ftiU afopg. witt me 
(as I had often thouglit no , (hip (liould be yvlthout 
'^ttt it was now too late s and there %m cnfr. 
cqQmjt^ OQDtrive ibmc means for our prelcr^on. 

I was liot a ftrangcr to Appleby*8 mcttpd : lhad 
alfo a pamphlet wrote by Dr. Butler, tntitoled 

And 

^^^^r**"' "^"^ ""-"wiiw ujr uiiu, 1 now let my- 
lelf a^ work, to contri¥c a ftiU$ and ofdered an old 
wtph-pot» that held about ten quarts^ to be made 
<ton : my carpenter, by my direeion, fitted to it a 
cover of fir deal» about two inches thick, very clofe ; 
fo that It was eafily made tight by luting it with 
pa^e^ We had a hofe thro' the cover, in which 
was fixed a wpoden pipe nearly perpendicular. This 
I call the ilill-head : it was bored with an augre of 
1 * inch dkuneier, to within thiee inches of the top 
or extremity, where it was left fdlld. We made a 
how io thi6» towards the upper part of%s cavity (with 
apMcr angle) to receive a long wooden pqjc, which 
we fixed thercio, to deicend to the tub in which the 
worm fliould be plsi0& Here again I was«t a 1d6, 
for wc had no Icatf pipc;^ M «iy aicet4oad, on 
hoard. J tho^hti tf J eiwjd confirive a ftrait pipe to 
go thro' a facsje tisfiEl of ^ water, it might anfwcr 
the end -of a worm. We dien cuf a pewter diih, 
and made a pipe^two leet Itmg; and dtf diree or four 
trials (for we did not let a little dUfcourage us) we 
madc.it ijpiite t^hr, Wc bored a hole tbro* a calk, 
wj* a prpper delbent, in which we fixed the pewter 
pipe, and made both holes in the cafk tight, and 
filled is wkh te-Wi the pip(s ftuck W&it the 
• ' ' ' , cafk 
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ca(k three inches on each fide. Having now got ray 
apparatus in readinefs^ I put kvpn quarts of fca- 
water, and an ounce of foap, Into my pot^ and fet 
k on the fire. The cover was kept from Tifing by a 
prop df frood to the bow. We fixed oa the head, 
and intt^ ^ the long wooden pipe above-mentioned, 
which WM wide enough to receive the end of the 
pewter One mto its cavity. We eafily made the joint 
tight. 

I tieed not tell thee with what anxiety I waited 
£)rfao6eft : bat I was iooo relieved s as ibon 
as the pot boiledy the water be^ to nin } and in 
twenty-eight minutes I got a quart of ^eih water. I 
tried it with an hydrometer I had on board, and 
found it as light as river-water ; but it had a rank 
oily tafle, which I infiagine was given it by the foap. 
This tafte diminiihed coofiderably in two or three 
dnys, but not fo much as to make it quite palaieable. 
Our (heep and fowls drank this water very gpccdily 
without any ill effe^s. We Gon^bntly kept our ftiU 
at work, and got a gallon of water every two hours ; 
which, if there had been a neceflity to drink it, 
would have been fufficient for our (hip's crew. ' 

I now thought of trying to get water more palate- 
able ; and often perufed the pamphlet above-men- 
ttoncc!, efpedally the quotation from Sir R. Hawkins's 
voyage, who ** with lour billets diftiilcd a hoell:iead 
•* of water whoHome and nouiifhing;." I concluded 
he had delivered this account under a veil, left his 
method fhonld be difcovered • for it is plain, that 
by four billets he could not mean the fuel, as they 
would fcarce warm a hoglhcad of water. When, 
ruminating ot^ thi»^ it came into my head^ that he 

' burnt 

f 
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burnt his four billets to afhes, and with the mixture 
of thofe afhes with fca-water he diftillcd a hogihead 
of fre{h water wholfomc and nouriHiing. Pleafed 
with this difcovery, I cut a billet fmall, and burnt it 
to afhes j and after cleaning my pot, I put into it a 
fpoonful of thofe afhes, with tlic ufual quantity of 
fea-water. The refult anfwered my expedations : 
the water came off bright and tranfparent, with an 
agreeable pungent tafte, which at firft I thought was 
occafioned by the aflies, but afterwards was convinced 
it received it from the refm or turpentine in tlie pot, 
or pipes annexed to it. I was now relieved from my 
fears of being diftreffcd thro' want of water ; yet 
thought it ncceffary to advife my people not to be 
too free in the ufe of this, whilft we had any of our 
:old ftock remaining ; and told them, I would make 
the experiment firft myfclf i which I did, by drink- 
ing a few glalTes every day without any ill cffed 
whatever. This water was equally light with the 
other, and lathered very well with foap. We had 
expended our old (lock of water before we reached 
England ; but had rcferved a good quantity of that 
which vve diftilled. After my arrival at Shields, I in- 
vited fcveral of my acquaintance on board to tafte the 
water : they drank feveral glaflcs, and thought it no- 
thing inferior to fpring- water. I made them a bowl 
of punch of it, which was highly commended. 

I have not the convenience of a flill here, or (houKl 
have repeated the experiment for the conviction of 
fome of my friends : for as to myfclf, I am firmly 
perfuaded, that wood-arties mixed with fea-water 
will yield, when diftillcd, as good frefli water as can 
be wiilied for. And I tliink, if every fliip bound a 

long 
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long voyage wus to take a fmall ftill with Dr. Hales's 
improvements, tJiey need never want frefli water. 
Wood-alhes may cafily be made, whilll there is any 
wood in the Hiip ; and the extraordinaiy expence of 
fuel will be trifling, if they contrive lb that the iUll 
may ftand on the are along with the lbip*8 boiler. 

1 ihatl think myielf fuffidently recompenfed» tf 
any hints here may tend to the relief of my brother 
failors from the difmal extremity of want of water ; 
an extremitjr too littie regarded by diol€» who have 
never experienced it. 

' P»S. During my pafEige fiom Ruflia we very 
rarely had any aunra hreaHs y and th<A. few 
we uw were faint, and of ihort continuance;: 
at which I was much furpriied; for about* ten 
years ago, being in a high north latitude, we had 
veiy beautiful ones almoft every night in the 
month of September; which exceeded any I 
have feen defcribed in the PbilqfopbicalTranf^ 
a&imttt or luinmra de tutc^uUme Rtyale, ^ 

Wm*. Chapman* 



Lxxxvm. 
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■LXXXVIIL Obfervaiio Ecllpjis Lu?iaris fa^la 
Matriti a P*. Joanne Wcndlingen, 
tatis Jefu, in Regali ObfervaW^a C^legH 
Imperialis ejufdem Sodeiaiis^ Die 30 Julii 

i^alibct obfcrvatio bis tnftituta fult^ fmel inter- 
jecio oculum inter !enfemque ocularem vitri clari^ 
Ccrrulci^ plant ^ ac bene tcrji^ fragmento. Hce oh- 
Jervationes notantur hnc voce ccrul. l^tlcfcopium^ 
quo ufus [urn, cjl Grcgorranum trium fedum AogU* 

t, 

Commmicatfi iy Msiihiew Maty, MD. F.R.S. 

w 

{ Read Agtii zo, 1758.] 



• IMMERSIONES. 

PRindpium edipfis, ckr. - 
Mar«. Humcnun, ckr, • 

pnmaldus 1 ^] - 'Kkr, 

BuDialdas • - • •*^'*' 

Keplenis V • • 

Copernicus - • - 

Hcraclides - • - 
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car. 



. . IMMERSIONES. 

Manillus - - - - 

Menelaus . - . - 

Promontorium - 

Mare Crifium 
Proclus, clar, - - 
PUto - - - - - 



clar. 
ceer. 



Laogrenus 

EMERSIOKES. 

Plato 

Heraclidcs - 

Grimaldui - - 

Kq)lerus . - - - 

Copernicus . - - 

Mooelaus - . . 
Finis cclipfcos, clar. 



TempiM verum 

h ' 

lo 30 43 

10 30 54 

— 34 II 

— 34 20 

— 44 49 

— 44 58 

— 4f 33 

— 4^ 44 

— 4<J 54 

— 5\ 48 

— 2 

11 7 3 
II 7 23 



Differentia 



1 1 



— 9 

— 9 

— II 



Tonpiu mum Differaitit 



II 40 34 

11 40 48 

— 41 27 

— 41 35> 

— 47 57 

— 48 4 

— Ji 

— 53 8 

12 I 36 

12 I 48 

— 17 18 

— 17 28 
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14 . 
7 

IP ; 
12 

IP 
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dhferuaiio Edipjis Lunarts, faSta ab eodem, eodem 
modo, eodem kco, iijdemque injlrumentis Dte 24 
Januar. Anni 1758. 

Ab bora f " ufque ad finem obfervationh tantum com- 
movebatur impragnata piurimiim vaponbus atb- 
mofphara, ut tola luna illuminata portia prater 
morem undulare videretur. Flabat boreas, indi- 
cante tbermometro Reaumuriano. i. grandem infra 
aqua cQngelatignem. 

Prindpium - ^-^i 
Grimaldus - * - 

Ariftarchus - , - - 

Mare Homorum - - 

Copernicus - - - 

Plato - . . - • 

Tycho - - - - 

Menehus - •• '**' - 

Plintus - - - 

Promontorium Somni 

♦I • 

Clcomcdea - -t 



S 
S 



4a 

ii 

33 

»i 37 
16^ 1 1 

ao 48 

21 12 

1^ 45 
26 s% 

35 41 

3P 31 
40 9 

45 43 

46 22 

JO 44 

iS 4:^ 
o 22 
o 36 



— 38 

— 34 

— 24 

— »3 

— 4« 

— 38 

— 35) 

— a; 

— 17 

— 14 
I M- 
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. IMMERSIONES, 

Proclus '- - 
Princip. Maris Crifii - 
Langrenus - , - 

• * 

Immerfl tot. Maris Crifii 
Immcrfio totalis Lunae 



Tempus verum 

h ' I' 

5 ^ 'i 

— 3 6 
— . 3 31 

— • 7 40 

— 7 5^ 

— 8 15) 

— 8 30 

12 50 

— »3 30 



DiflFerentU 

— 6 

— 2i 

40 



.1 



In fine ccelum fcrenum, & athmofphaera quieta. 
• . • • • 

R E F L E X I O. 

Notabilis appulfus umbrx terreftris ad faculas 
raaculafque lunarcs differentia, dum partim vitro co- 
lore csruleo tin^o, partim abfque eo, obfervationes 
inftituuntur, inventa a D°. de Barros, & turn in ob- 
fervatorio Parifino turn alibi fxpius confirmata, ad me 
duplicem banc lunae eclipfim, ea qua vel licuit ,cir- 
cumfpe<iUonc^ inftituendam determinavit, fpe fretus j 
me phcenomeni bujus caulas, fi non vcras, verjtati 
faltem proximas, inventurum; unde in tempore dc 
fitris planis bene terfis, diametri mediae lineae, par- 
tim colore caeruleo claro, partim flavo tindtis mihi 
provideram, his tamen ultimis uti non licuit ob:ni- 
miam umbrae penun^braqde confufionem. 

Interjedto opulumlinter, lentemque ocularcan vitri 
caerulei fragmento, fequentia obfervavi. i. Umbra 
terreftris in immerfione citius macalam aut faculiuu 
lunarem attigit, &. in emerfione tardius deferuit, 

.. i 4 N 2 > I.-, quam 
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^M^ip. dpm abfque eo obfervationeoi in/litui. 2- Cla- 
..fita^ lun», alioquii> ofFcndcns oculum, fuavior appa- 
rcbat. 3. Limites umbrae pcrfcde terminabantuf 
"excepta iecunda eclipfi, in qua (flante borea) ab hora 
quinu illuminata lunae pars undukre videbatur. :f 
^ ^uppofitisbis phacnomenis, uti et athmofphasra lu- 
niri, de qua vix dubio locus, fcquentia intuli : i. Qu© 
denfior didta atbmofphasra fuerit, major radiorum 
portio ab hac in immerfam umbras tcrreftri lunae 
port onem, limitibus faltcm proximam, rcfledtetur, 
cofque rcddet dubios, quod quidem contingit, dum 
abfque adminiculo per nudum telefcopium oDfervatio 
inflituitur, fecus vero dum oculum inter, lentemque 
ocularcm, vitrum cseruleo colore tindum interjici- 
tur. Addito fecundo, ac tertio phaenomeno, nempc 
per vitrum caeruleum lumen multum apparere fua- 
vlus, Tiifertur, (i color casruleus fufiicit ad mitigandam 
tantopere earn lunae illuminatas portioncm, quae extra 
omnem umbram confpicitur, quanto magis Aifficit, 
ad tollendam omnem claritatem, qux ab athmo- 
fphasra lunari in hoc corpus refledtitur ? & cccc tibi 
fecundam illationem, nempe limites umbrae facilius 
cfcterminari. 3. Diametrum umbrae majorem videri 
deberc, & vel ideo immerfiones maeularum aut i^- 
cularum lunarium citius, emerfiones vero tardius fuc- 
ccderc debere j quae quidem omnia cum obfervationi- 
bus congruunt. 

• Dixi m prima ilfatione, refledi aliquam luminis 
portioncm a lunae athmofphasra in ipfam cclipfatam 
corporis hujus portioncm, non fecus, ac in globe 
hoc terraqeuo accidit, qui poft folis occafum aliquo 
adhuc tempore iiluminatur. Haec lucis reflexio tanto 
etk major, quanto athmofphacra fucrit denfior, & 
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hanc in hini& fimi fenApef ^ 
r^' mfettor, diffeFehdaixl teiuporis appdUbt 
*|imbr3 non hi oduii eclipfi lunari pofie tflb aeqodem, 
quod deoaMBl'Convienire vide&ir duplici mest oblervai 
tioni, m €X adnooidfr tempQtftitit difierentiis Kcjaet. 

HaeC min ima f'itr^U ^Mii ji i'i^ llfc^fi yiiiai^^ Qp2^ 



LXXXIX. Oijeroati^ts upon dpgbiE^t^ 
quahy tU very particular^ , wUct pnif 
iesd $9 the KfMwlege of the Caufe of great 
and violent onesy that ravage whole Cotm-- 
tries y and overturn Cities, By John An-^ 
: drevv Peyffonel, A . .Tk^ 

kud frm $btt Fmdu . . k ( . . : . .> 

: ' • ... 



JL ^ aitardlBftcirj^ef^Ibi; and 
fiiicii I anmpod m % pbiae ctibd the'CMdrons of 
Lance . Oanubc^ aear* Ltnoetetraiid, a part ol^ ^ 
iibiid«f OraB^Terre'Ottaddbupe, in vMiidi phi» 
the coaft rnna nof^Maft and iaotl^wcft, 
being mneh agitated that da/ flowed Unoati die Aor^ 
iwft. TlMe Mft it fivniflied ndtfir ftbHow 
lociuy and vaults nademealli, with ohiBka'aftd'ereH 
vices : and the iea, poihed tnt6 thiUrdeep caVertw 
by the force and agitation of the waves, comptefles^ 
the air, which, recovering its fpring, forces the wa-^ 
to: back i» the iorai of the aloft nMigiilfictnr-fbun^*: 

tains 1^ 
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tains ; which ccafe, and begin again at e\rery great 
preffurc. This phcenomenon is common to many 
places in this ifland. The explanation of it is eafy; 
but the following is what I particularly obferved. ^ 
J As 1 walked within about forty paces from the 
brink of the fea, wliere the waves broke, I perceived, 
in one place, the plants were much agitated by feme 
caufe, that was not yet apparent. I drew near, and 
difcovered a hole about fix feet deep, and half a 
foot diameter; and flopping to confider it, I per- 
ceived the earth tremble under my feet. This in- 
Creafed my attention ; and I heard a dull kind of 
noife underground, like that which precedes com- 
mon earthquakes ; which I have obferved many a 
time^ . It was followed by a quivering of the earth ; 
and after this a wind ifliied out of the hole, which 
agitated the plants round about. I watched to fee 
whether the motion extended to any diftancc ; but 
was fenfible it did not reach above three or four 
paces from the hole, and that no motion was per- 
ceived farther off, ^ 
. 1 further obferved, that this phsenomenon never 
happens till after the feventh wave rolls in ; for it i? 
a common thing in this country to find the fea ap-< 
pear calm for fome time, and then to produce fevcn 
waves, which break upon the coall one after an- 
other : the firft is not very conlidcrable ; the fecond 
is^ fomcwhat ftronger ; and thus they go on in- 
creafing; to the feventh, after which the fea grow^ 
calm agaiuj /and retires. This phenomenon of the 
{\iv€n waves is obferved by navigators with great at- 
tention, cfpecially at low water, in order to be the 
tetter able 4o go ia or coinc out at the very time 

that 
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that the fca grows qniet. Thde fcfcn wetm {\iccx£* 
fively fill the caverns, wluckare all along the ooaftf 
and. when ^ fcfOStH oonMi to tfOi/W&if, the air 
aft the, hoMom tif die cafieM Irnig greatly aam>^ 
jveflM* inAed by its.ekifticityv andimmattMily flaade- 
tlMMltt' faootaina Md fafliings I hum maiAdamt^mM 
the waters oootinuiiig in tfan oMmiv,. np toctfaMiqt 
place of, the hole» began to piodaoe that doll ooik^ 
eaoicd the efnotioa or earthquake, and finiihed wDdi« 
the violent wind forced up thro' the hole; afbt 
whkh Che water xetired into the fea; and hax^ no^ 
further, impelling canfe, on account of the waves^ 
tendered every thing quiet again. • . 

i I obferved; that ftia phenomenon happened at no 
limited time, but according to the appfoach of . the 
waves, being ftrongly put in motion after the ie* 
yen til. I rcm.ined near half an houi^io dbierve itj: 
and nearly followed the courfe of the cavern ko its- 
eatranee, direded by the difpofition of the coadL . i 
made my negroes go down where tlie water broke 
for they doubted the report of the grcatnefs of theie 
caverns ; and when the fca was calm one of them 
ventured in, but returned very quickly, or hr mnil 
have pcriihed. Therefore 1 conclude, that thcfe 
imall earthquakes round the hole, about forty paces 
firom the wave, were only tailed by the compre&d 
air m iume great vault about this place, and that by 
its force was driven up the hole that appeared : that 
this air in the cavern , compreiled to a certain de- 
gree, firft caufed the dull noife, by the roiling of the 
waters, which refiftcd in the cavern § then ading 
more violentlv, caufed the final 1 earthqtiakc, which 
ceafed wiien tile wmd pailed. out o£ the hole, and' 
4 that 



««««ted, and gave Ubo^todwi^.idU 



teh m ilie dolflmlioat I hue mtdei from 
wkiolidiekifiied, who a» cndtttonriog to find the 
CMB^s of ftrtjwp—fc^ ftuB thit dfcidlvd. ODCp whidb 
<he ciMr ef Uftoii* ttqr mthe fuck ooo- 
it Ihqr ui thU piQper. 



Z& ^ Caiakgm $bi Fifty Plants from 
ChcUea Garden, frefemtd t$ iii Royal 

Society /ife worftnpful Compof^ of AfHh 
thecaries^ for the Tear 1757, furjuant /a 
\tb$ IXf^Biffrt of Sir HamSloane, Baronet ^ 
MlUg .V S§c.R0g.mpirVrafes, 
John Wilmer, M. D. ctartff. Societaih 
Pbartnaceut. Lond. Socius^ Hort. Chelfean* 

J A cap. 74. 

AfliDB wfia. bUbUniii Temom fylvatk* J.BL 

1751 AoKiBipfaoi itro flore Amman. Ruth. 96. 

1753 Aadnifr ftrigpfii* ifoliis iincaribos dentatk, pe« • 
dkdlis bndBft imi»»ibus, calycibm firodU 
ftminittii. Left. linn. Sp. Plant 133 

J7f4 A^teinm fi?e Cemdi. J.a 3. 74^ Offic- 
ial. 

»7fr 
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ITj ^ B idens calyce oblongo fquamofo, icmlnibus 
a*?^ radii corolla non decidua coronatis, Miller. 
Icon. 

1756 Cadus repens decemangularisLin.Sp.Pl.467. 

1757 Cerafus pumila Canadenfw, oblongo angufto . 

folio, Iruau parvo, DuHameJ. Mill. Icons. ^ 

1758 Ceratocarpus Ama^l.^AcadJ. i. Hort^i 

Upf. 281. ' • * . ^ - 

175-9 Cotula florc luteo, radiato. Toum. ^gr, \ 
: Buphthalmum CotulsB folio C.B. P. 134.. • 
1760 Cracca minor Rivini. Vicia fegetiMn cum fili* 
quis plurimis hirfutis C. B. P. t;^.^, < . - - - 
iy6t Cucubalus calycibus fubglobofis glabris rcticu-^^ 
.r-..,. lato-vcnofis, capfulis trilocularibus, coroUij 
-'*. fubnudis, Flor. l!uec. 360. , -^-^i 

1762 Cucubalus calycibus fubglobofis, caule ramVo 

patulo, foliis linearibus acutis, Mill. DiO:. 
•jLychnis fylveflris qua Been album vulgo, foliis 
anguftioribus et acutioribus C. B. P. jo^i- 

1763 Cunonia floribus fcflilibus, fpathis maximis. 

Burner Cunonia, tab. 1. . , 

1764 Cupreffus foliis imbricatis frondif^'s ancipiti- 

bus. Linn. Sp<?c. Plant. 1003* ^^^^ h : 
Cupreffus nana Mariana frudu c^ruleo parvo 

Pluk.Mantiff, 61.' 
I76f Cyclamen Hcdcrae folio C. B. P.308. Offic. i6i. 
lj66 Diofma foliis lineari-lanccolatis fubtus con- 

vexis, bi^u-iam imbricatis. Linn. Sp. Plant. 

198. 

1767 Euonymoides Canadcnfis Saraz. Bocrh. Ind. 

Alt. 237. 

1768 Filipendula foliis tematis Hort. Cliff, ipi. 
J76P Filipendula vulgaris, an Moion Plinii C. E. 

163. OfEc. ip7. 
Vol. 50. 40 1770 
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1770 Heliocropnon fblib a7atD4«iiceohtis» ^icit 
phirinm ooofotUy cank fhiticoib. MiflerV 

2771 Hiencinm fnitkofiim littifeltttin hirfatum C 
B. P. 129. 

iTTi HyofcyaimisnAdlofltre. Q,B.P, 16^. 

HyokytmoB Syriacus. Cam. Icoo> ti.J.Kp. 
628. 

1773 Hypericurt flocibor nmogynis fbmiiubuB co«. 
- colla longioribus, calycibns cdocatit caale- 

frotioofo. Miller's Icons. 
,774, Hypericum floribus triggrnis, cailycibus acuus». 

iLoiiaibQi caMst btevioribus, cauk fbuti.. 

COlO. Ljna-Hort. Cliff. 380. Miller's Icons,. 
I77f Iris corollis barbatis, gcrminihus trlgonis, £0- 

lib cnfifonnibus longiflimls, cauk i»liialoIl^ 

giorc bifloro* Miller's icons. 
1776 Ifatis fativa, five latifolia. C. R»F.. I l^, 

Gbftum' fativum. J. B. 2w 909. 
»777 Juniperusvulgarisfruticofa C.B^48o. On.ifTu 
1778 ixia foliis gkdiolatis lincaribus cauk bulbifero.^ 
• ' ■ Millet's Icons. ' " 

X779 Ixia foliis gladiolatis glabris, fJoribus c<Mymbo« 

fis terminahbus. NUUecs Icons. 
1780 Larix C. B. 493. Otiicin. 264. 
lyJ&t. Laierpitiuiii foliis amplioribus^ fcmine crilpa 

Tourn. 524- e*i2 • 

lyBs. Linum calycibus capfulifquc obtttfis. Stdtrtam 

Flax, Miller's Icons. 
J 783 Liriodendrum. Hort. CUff. aij. 

Tulipifera arbor Virginiana* HorL Lugd. Bat 

612. 

1784 Ocnautiic Apii folio C. B. 10 a*- 
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1785" PafTerina folUs Uncaribus. Hort. CliiF. 146. 

cp. I. 

178<> Platanus Oricntalis vcrus. Park. 1^427. 

J787 Plattiiius Occidentalis aut Vkgimenfis. Park. 

1788 Platanus Orientalia AcerisMio* T. Cor. 41. 
178P Prcnaathcs foliis integ^ fmtU fcabris, radicc 
repcnte, flore piirtmrro caeruleo. Mill. Did. 
jyoQ Ruta fyiveftris limfblla j HiTpanka Bpccoo. 
' fi«rfdIcoD.liS6H,'Muf.p.«.S«-tab.73. 
1 701 Saxifiraga muToofii} trifido folio. .Toura. . 
179a ScabloS Vim Fdloria fi)lk». C.B.P.270. 
Scabtofii Uiwtia pcfoemitu TaUrn* Icoii.i6a 

CEP. 33^- 
1794 Ttiafiteiito m^Jionlbriatum. C. fi. P. 336. 

J7PJ Thalidnim Canadenfe majus caulibus viri- 

danttbiis. Bocrhaav. 

•-•706 Thal^tomAlpinimAquilegiaD foliis. Tourn. 

ftore. Totim. aT"! . 

1796 :TJiuya ftrobiiis fqiiarro^ fquaiuia acuminatii 
> • . rcflcxi«.>.Hort.Upfal. iSp. 
; 1719^ Tordyliam Nairboncnfc minus. Tourn. 320. 

1800 Tridax. Hort. Cliff. 418. After American. 

fiocamben8> £dlus laciniata hiriiu i g . 
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XCL Ai Hijlorical Memoir concerning a 
Genus of Plants called Lichen^ 
cbeli, Haller, and Linnasus 4mi camfr§- 
bended by IMUeniiM under tteTewm Umea, 

Coralloides, and Lichenoides ; Tendintr 
principally to illufirate their fever al Ufes, 

CommuTHcated by. sWip, WiftfeiH M. JX 
Fm R» S* ' » • ' - 

.<Cdl iNiiot> iAiiin. AmdLlU^ |4r^. 

Read Apr. 27 Sc rTK H E whob ckft cf iboiTes were 

'the nvivers of Ibolaoyiii tfafiifisteaiih ceoHxy i they 
indeed took Tome pam8.tx»<diftifigiii£h.thc particular 
^i^KCKs that the ancients had mentii^ncd^ biit iiife- 
girded almoft all 4he.n^- .Modem -boteni/ls how* 
dOBr-^fuppoTe, that the^r were but litdft fixMBfi^ to 
.gnianltt liicir application of the iuiiiii(t«a«iBi to 
jkemk AW km ^hire iiiv;fiicfi;adiQMp(ft(^ be won- 
dered aty coniidering the too great concSenefs, and 
frequent obfciirity» of their defcriptioiu. In the clafs 
of mofl^Sj «6 in many others, the accounts trani^ 
mitted to tt8 are little moie than a fcene of uDoer- 
tainty and confufioo* 

It is to the modems we are indebted for the dif- 
coveryof the far g^tor number of the {dants of this 

dafi. 
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clafs. In this branch of botany our own country- 
men Mr. Ray, Buddie, Dale, Doody, Petiver, and 
Dr. Morifon, Sherard, Richardfon, and others, have 
diftinguifhed tliemfelves : and amongfl: foreigners 
M. Vaillant, Sig. Micheli, and the very eminent Dr. 
Haller : but, beyond all, the late learned and inde- 
fatigable profeflbr at Oxford, Dr. Dillenius, has here- 
in made the mofl: ample difcoveries and improve- 
ments, of which his elaborate hiftory will ever re- 
main a Aanding proof. 

The word lichen occurs in the writings of Diol^ 
corides and Pliny ; and tho* it may be doubtful, 
there is neverthelefs good reafon to apprehend, that 
Diofcoridcs meant to defcribe under that name the 
very plant, or at leaft one of the fame genus, to 
whicli the commentators agreed to affix his defcrip- 
tion. Since then the name has been varioufly ap- 
plied by different authors : on which account it is 
neceflary to prcmife, that the lichen Jive hepatica 
Off', or liverwort of the (hops, docs not fall under 
this generical term, as it is now formed by the three 
above-named authors. They comprehend under the 
term Lichen^ and Dillenius under thofe of Ufnea^ 
Coralloides, and Lichenoides, the hairy trce-mols or 
ufnea of the (hops j the mu/'cus pulmetnirius, trcc- 
lungwort, or oak-lungs ; the lichen terreftris cinereuSy 
or afli-coloured ground liverwort j the coralline- 
xnofTes j the cup-mofTcs j horned moffes ; the orcbtly 
or Canary- weed ; the mufcus ijlandicus of Bartholine ; 
and a multitude of others found upon trees, walls, 
. f ocks, and ftones, in all parts of the world, and in 
many parts thereof in very great abundance. 
^ Cafpar Bauhine in his Pinax, John Bauhine, and 

our 
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jBbimtr3ftnen Gerard and Parkinfon, and their co^ 
temporaries, as they wrote before the time that gc- 
nerical chara<5ters in botany were in ufc. included 
thefe lichens among the other herbaceous moffe^ 
\tnder the general name of mufcus ; adding to the 
name in general feme epithet defcriptivc of its fbrn^ 
place of growth, or fuppofed virtue. 

Mr. Ray, both in his Hiftory of Plants, and in 
the Supplement, as he was ufually averfe to the 
formiug of new names, has interlpcrfcd them among 
other raffles, under llie character of mufci fieri Us 
feu afptrm'ty retaining the fynonyms of the two Bau- 
hines, Gerard, and Parkinfon, to the general fpecies. ' 

Dr. Morifon feems to have been the firft, who fe- 
paratcd them intirely from the herbaceous molTes ; 
and, from the analogy he fuppofed they had with the 
fungus tribe, formed them into a genus, under the 
name of mufco-Jungm, He enumerates fifty fpecies 
and upwards under this term in the Tlifioria Oxoni* 
enjis^ and has divided them into five orders, accord^ 

ing to their dif!erent appearances, as follows : ^ 

■ ■> ■ ■ «>o« 

1. Muf co-fungi e terra prmittffUiS, lais^rts. j, 

2. MufcO'fungi pixidati, ii. bmi.jiiifci^itij 

3. Mufco-fungj corniculati. 26. ^ 

4. Mufco-fungi crufta modo adnafcenies. 37. 

5« Miifc(hfuniicviUibiU4urb(irum.dis^ f3* 

Table die 7th of his 15th ibaion exhibits (ami 
£Ood figaits of ionne of thefe lichens. 

Toumefort was the firft, who adapted the geneii- 
cal term lichen to them \ but it w^s in coniequenoe 
of his joining them to the Ikhen of the (hops. He 
however exduded the oofall]iie<-inoflei» and 

7 ««. 
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forms them into a genus, by the name of coraliotdes^ 
to which he has connedted feme plants, properly a£ 
the fungus tribe. In this diflindtion he is followed 
by Dr. Buerhaave in his Index alter Flantarum, 

Di . Diilenius firft called them lichenoides^, in the 
catalogue of plants growing about Gicflen, chuiing 
to retain the word lichen to the liverwort of the 
ihops. Under this name however, in this work, he 
does not comprehend the ufnea^ or hairy trce moires, 
but refers them to the conjer'va^ adding^ the epithet 
arhorea to each fpecies, to diftiiigmfli them from the 
water kinds* He enumerates upwards of fix ty fpe- 
ci«s of licbenoides^, but has applied if w or no iyno* 
nyms to them.. 

. Under the fame generic term he has introduced 
them into tlic third edidoii of Ray's Synopfis of 
Britifli Plants, taking in the ufneay and reeoimting 
upwards of ninety fpccies,. all found ipontancouily 
growing in England. Many of thefe are undoubtedly 
only varieties. They are in this work very naturally 
divided into feveral orders and fubdivifions, for the 
greater eafe of difUnguifhing them, as follows : 

I, CafUtatta tt mm luhultfa fcatff/sfs, 

.ara iuf^mis t»itrcml^ f*rmmfu, | "^^wlli^ ****^* " 

funj^ijitrmia. 

ii . Mtn (ryfiactm4 
2. Crmis ttBda ttaiiUatm fim hSU J Uttmfm. 
I ticri't. 
J. FMt wmga-KUm «€ir C a. StvtlUui tt iit^culttU, 

M^VaiUant^ in the B^anicm ^arifanjt^ retains^ 
Tounie&rt's names. Many of thefe lichens^ aswell* 
as other mofles, are. accurately reprefented in the- 
d^^t tables^ which adorn that work. Dr. Hallec*. 

tella^ 
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Idls lis he leamt tb ^Uftinguifli almoft all mMil 
ibldy by the help of diefe tables, fomUaredieyex^ 
pr^ed. The lovers of botamic icieiioe are greatly in 
debted to BoerljUiave fbr his publication of that^ir^Sriu * 

Nfkhc^,, after Tournefbrty adopts the term ^ehm^ 
knd^coikiprefaends all the Qjecies under it, except ooS 
br ti^, vfUdi he cdls Ikhmida. This author 
llWto does not take hito this gtous the liverwdrt 
nmttrh mieiicai he deferibes the fpecies of 
ti^ir gbotkk lihdtt the name of iMnhm^id. Neair 
hvemy <6f Ae puttes in his Nm Plantarm Qemtm 
ar^ tiMi tkt> m tepreftnting variott^fpeciai^ tfail 
genns. In this troiic they are'di^ilied int6 thirty^^ 
eight ordersr or fubdivifions ; a dicaniftanc6 tery ne* 
jcS&sy kideedi^ cortfidcHhg hdW he hhs multi- 
bliedtheBuml^of the'^^.' it is to be tegrttted^ 
&lt fo indefatigable kn iiu^, one whoA genius 
particularly led hiin to fcrutiht^ the minuter iiibje^ 
of the fdenoei ihonld hate becnflb felicitous to in^ 
creaie the number of fpedes under all his genelnki 
an error this, #hith tends to gt^i^^iifiiMM^a^^^ 
baraflinent, and muft tetard m progreft and real 
provement of the botanic fcienoe. - . 

Dr. Haller retains Micheli's term, and enumerates 
1 60 kinds in his Enumeratio Stirfium Hehets£ : he 
divides them into feven orders,- according to Ihe ^ 
lowing tides : 

1. Licbenes corniculati fif fueidati* 

2. Licbenes coralhidei, 

3. Licbenes fruticqfi alii. 
4* Licbenes pulmonar a, 

f, Licbenes crujiacei /cutis fimMhitM kmaHm 

6m Licbenes JtUteUis mufti. 

7. Lkhenes cn^hces mis Jhitati. 

ThA 
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The extenfive number of the fpecies, and the diffi- 
culty of diftingoifhing them with a tolerable degree 
of certaiiuvj has deterred Dr. Haller from adding fo 
full and complete a lift of fynonyms to the plants of 
this genus as he has elfewhere done in that fplendid 
work. Plate the 2d exhibits ieveraL elegant fgrts g£ 
thefe lichens. 

Linn32us, and the followers of his method, wha 
feem to have eftablifhed their generical character 
from Micheli's difcoveries, retain alfo his generical 
title. Micheli's paffion for the multiplication oi ipe- 
cics is Do-where more confpicuous than in the plants 
of this genus, which he has moft enormoufly aug- 
mented to the number of 298 fpecies. The Swedifh 
profelTor cannot be charged with this foible : it is 
one of the excellencies of his writings, that they in- 
culcate the reverie. He lias £0 hr retrenched t]iis> 
genus, that in his general enmneration of plants he 
recounts only eighty fpecies belonging to it. They 
are in this work divi^d into eight orders, according 
to the difference of appearance wliich they form by 
their fades extemay fittk or no regard being had ta 
what are ufually called the parts of frufUfication.. 

1. Lichems leprofi tuberculats*. 5. Licbenes corinrei. 

2. Lie hems leprofi fcutelUtii, 6. Lie bene s fcypbiferi. 

3. Liebenes imbricati, 7. LiehenesfrudiiculofiL 

4. JJcbenes foliactU 8. Lklmes fikmnUofi^ 

Dr. DineiuiM».in his moil' elaborate work, intituled^ 
Miftma Mufcorum^ has dindeddiisMicheiian genu& 
into thre^ under the naeaea of ufnea^ coraihidesy and 
Hcbemidei. Under the word mfiwa he comprehends 
the hairy tree-mofles, among which ar& the ufnea 

Yql. 50^ 4P ^ 
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(hops, and the true u/nea of the Arabians. Of 
thefe he dcfcribes fixteen fpedes* Under coraUoides 
he dcfcribes thirty-nine fpeciesi among which are the 
cup moi&Sx and many others, difpofed according to 
the following fcheme: 

Ordo I. FuTtgiformia, mn tttkilofay nec ramofa, f. 
Ordo IL Bcypbifttrmia^ tuMofa^ Jimpliaaet prolifera^ 
Scries I, Scypbis perfe&ioribus. 13. Cup-moflcs. 
Series 2. Scyphis imperfects, ao. Homed mofles. 
Ordo III. Ramo/a fruticuH fpecie furnmitatibm acutis 
muUifariam dJvifis. 
Series 1. Species tubulofa, jo. Tubulous coralline 
moSies. 

Series 2. Species foli da. 39. Solid coralUnemoiles; 
among which is the orcbel. 

The genus of lichenoides contains 135 fpecies, dif- 
pofed according to the following fcheme : 

Ordo I. Species apbylUt mere crufi-^ i. TuSerculofit, 8. 
tacea. 12. Scutulata. iS» 

[, Gelatino/a tukerculofa et 

Jcutellata. 35. 

Ordo 11. Speaesfohofa.i^ ^^j^^^^^ J *J 

Aridiores peltata et cly^ 
peata, izu 

Thefe plants are not only lareely dcfcribed, and ac- 
companied with the moft perfeA ailemblage of fyno- 
nymsj but every fpecies is accurately figured, and 
many of them in various views, and at difierent ages 
4>f their growth; by which, this laborious work« not* 
i/irithftanding it is converfant upon the minuteil, and 

con- 
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confcqacntly the moft abftrufe parts of botany, may 
ncverthckfs he juftly efleemed, without any exag- 
geration, one of the m6ft complete works extant of 
the kind. 

Dr. Hill, in his Hiftory of Plants^ has difpofed 
them into live genera, undtr the following names: 

1. XJfnea^ comprehending the hairy tree-moffes; 

2. Fldtyftna^ flat-bi-anched trce-moiki>, die lungwort, 
and others ; 3. Cladonia^ containing the orchcl and 
corallirx-moffcs 3 4. Psxidium^ the cup-moiTcs ^ ^, 
PlacodiufTiy the cruflaceous molFes. 

The plants of this cxtcnfivc genus are very dif- 
ferent in their form, manner of growing, and gene- 
ral appearance: on which account thole atithors^ 
who prtierve them under the fame n»me« faw the 
propriety and nccefiky of arranging them into dif- 
ferent oiders and fubdivifioos, that the fpecies might 
he dtitinguiihed with greater ^cility. Upon the fame 
principle Dr« DiUenius and Dr. Hill have formed 
them mto feveral genera. 

So &r as the parts of irudification are dlftinguifh* 
able in thefe plants, thry appear in di£srent form» 
upon difl^rent fpecies : on fome, in the form of tu* 
bercles; on others, in the form of little concave 
difhcs, called fcutella ; on others, of oblong flat 
ihlclds or pelts^ All thefe are conceived by Michelt 
and LinncQsto be receptacles of male flowers. The 
Cbmale ik>wers and ieeds are fufpeded by the fame 
authors to be difperied in the form of faring or dufV 
upon ^e fame plants^ and in fome inflances on fe- 
parate ones. Dillenius has not dared to- determine- 
any thing pofitively witli regard to the real parts of 
frudlification in thefe lichen«^ : time will hereafter, it- 
is. to be hoped^ throw piore light upon the fubje^ 
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In ordir tocoiwej * mm diftkdideft o£ the fi>- 
vml plaots of this geaiM» which «ncer into oeoono*- 
aaaX or medical iiies in the various parts of the 
world, we fhall diftribute them into feveral orders, 
according to the cuilora of farmer writers : and as 
is not confiftent with our plan to delcribe each of 
thefe rpecaeS) we (hall refer to the page of the more 
modern authors^ where they may be £>und* 

I. Lichencs filamentofi. 

Such confifi of mere folid Jilameniu (f a firm 
and folid but flexible texture^ htemng the apptur'* 
ance of fruSfification in t be form of fcutelbe, or 
flat round bodies growifig frm the ^fides «r ex* 
tremitiet of thefe Jikments, 

This order or divifion comprehends the hairy trce- 
moHcs, or ujhea of Dillenius and Hillj feveral of 
the Ipccies of the fifth order of lichens of Mkheli | 
aud the licbenes f lamentoji of Linnaeus, 

Dr. Dillenius defcribes fixteeii ipccies under tlie 
term ufnea^ feveral of which are found in England* 
the' fome of them, as the common ufnea of the (hops, 
but very fparingly, and none of them in any con- 
iidcrable plenty. The thick woods in many other 
parts of Europe, and the reft of the globe, affui d them 
in great plenty. They hang from the branches of 
various kinds of trees, like large tufts of hair, to a 
coiilidcrablc length : feme fpcLics grow fcv\ral ku 
long. 1 he rocks oii tlie tops of high mountii:;; 
nffoid feveral kinds. They are of various colours ; 
fome whitifli, a(li-coloured, others grey or blackilh, 
^d two or three fpecies have a yellow or orange hue. 

The 
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The oommentators in ^cral ^reed in mddckig 
the brym oiii) Diofcorides one of tbde hairy tree^ 
vnoffcB, which they called ufnea. No wonder, there* 
fore, Uttt at the reftoration of letters it became a 
:fnatter of cootroverfy, which of them was the n/kta 
of the ancients. Diofcorides recommends his as an 
•aftringent i and tells us, that the beft grew uponr 

the cedar ; but that from whatever tree it was ga- 
^* thered, the whiteft and moft fragrant was pre- 
•* ferable to the black.'* The feveral ufnea would 
undoubtedly in different countries be found upon dif* 
fercnt trees. In Italy, that of the larch-tree was the 
moft odoriferous ; and on that account Matthiolus- 
(2) preferred it to all others. Tliat kind, which at 
length obtained a place in the ihops as the njfitn of 
the ancients, was a fpecles commonly found in our 
countries on old oaks and other trees, and is called 
by Dillenius (3) ftringy trec-mofs, or ujnea of the 
fliops. Many excellent virtues have been afcribcd to 
it, on a fuppofition of its being the true ujhea ^ but 
it docs not appear to have dclerved them : and the 
prefcnt pradtice, at Icaft in England, has quite ex- 
punged it, and that perhaps very jufllv. 

Dr. Dillenius is evidently of opiiiioa however, that 
this common ujnca^ thu' it obtained a place m the 
fl)ops as luch, is not the bryon of DiokuriJcs and 
Phny, or the pijajeon of Theophrallus, fincc he has 



f 1} T.ih. i c. 20. See this fubjedl largely dtfiaiifiHl io Bodbnn 
4 Stapel Comment, in Theopb. p. 156. ec feq. 
(2} Opera omaia i C B. edit. 1 598. p. 64. 
(3) Ufma vulgaris loris longis ii^xit Hift. Mu(c. p. 56. £i- 



^hen plicatus Lin. Sp. PI. 1 15^ 
C. B. Raii Syn. iil. p. 64. 
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applied thefe names from thofe fathers of botany to 
another fpccies, which he calls the /?earj ufnea (4). 
Nor does cither of thcfe fpccies ap|^>ear to be the true 
ufnea of the Arabians, whatever title they may feem 
to have to it, cither from their colour or fmell. Bel- 
Ionium, as he is quoted by Dr. Dillenius, tells ns, 
that the true ufnea, or hryon^ as he calls it, is fold 
at Conllantinople under the name of ufnech ; and 
tells us we are deceived in believing ours to he 
" the true ufnea." Dillenius has therefore defci ibccf 
another fpecies (5), which he received from the K ill 
Indies, Jrom Madagafcar, and St. Helen's, the 
Ufnea Arahtim. This plant tlic Indians call jaiiaga j 
and Cantelii allures us, that, while frelh, it has a very 
fragrant mulk-fmelL He adds, that he had himicif 
experienced what Scrapio fay.^ ot it ; nn'z. that ^ vi~ 
nous infufion of it retrains riuxcs, flops vuinitingij* 
iirengthcns the llomach, and ii:ldLlcc^ ilcep. ^^fl' 

The common tfnea of tlic lliops was fa id to be 
\\\z bails of that fine perfumed puwder, which the 
French called corf^i de cvpre gris^ ani whicli furnicrly 
made a great article ui trade at IVIumpeikr. I>r, 
Kiown hints (6), that the perfumers ufe it ftill j but 
he does not add, where. John B uiljine gives us the 
whole procefs (7) for making that power, which was 

vended m {ifreat cpaantities to all pait?> ot France. ^Jl. 
" ■rt'ir t.. ■>> * ^ "Ml 

(4) V/nta Imrhata Uris. tenull/us fihrof{s Hilt. Mu(Cj^. Li' 



then Unstuf Un. Sp. PI. 1155. ^junift t$ttfmi0mm vilUfum. 
C, B. p. 422. Bauhme took t;.:v to l - ti c true IJfnea jfrahum. 

{5) ^/"^'^ ceratciJt'S canJuans glabra et od^rata Hift Miji^c p.7 1. 
MufcMi arbwgm giudkmu^ tt ^dirifir ^^jtmeyth EaU. Hilt.^ 

pcnd. p. 3, ■ • >• W(»* 

. Vb) C V.) and Natural Hiftory of Ji«|lnr(g|Hi' 
(7) Hift. i^ot. I. p«r. ii. 88. f » .fmi 





[ 663 3 

is nevmheieft truCy that other of the lichens had as 
g^t a ihare in the compofitkin as the ufnea % as the 
demand for that powder could not have been an- 
fwered, if the makers had conhned themfclves to 
the tifnea alone. It was neceiliiry too, inafmuch as 
other foecies are equally well adapted to the ikme 
ufcs (S). 

This ufnea is abundantly pkntiful in tlie woods of 
Lapland ; and Linnseos (9) relates, that the inhabit* 
ants apply it to tht ir feet, when they are fore and ex- 
coriated with much walking. The benefit they receive 
fi'om it in this cafe is undoubtedly owing to its ftyptic 
•quality, which is remarked by Matthiolus, and by 
Mr. Ray (10) from the German Ephemcrides. 

The beard ufnea before mentioned, which is a- 
bundantly common upon the trees both in the north- 
ern regions of Europe and America, as well as in the 
eaitcrn kingdoms, and is defcribed by Mr. Ray as 
Jianging to the length of two feet, the filaments of 
which are not thicker than a common thread, and 
of a grcenifh white colour, is ufed by tiie inhabitants 
of Penfylvania to dye an orange colour with. This 
information Dillenius received from Mr. Bartram. 

The black mane ufnea^ wlilch grows in vail quan- 
tities in the Lapland woods, in a dcfedl of the com- 
mon coralline mofs makes part of the fodder, and is 
equally acceptable to the rein- deer iii the winter 
tune (11). 

(B) Flor. Lap. p. 342. %, FJor. Saec. Ed. U. ^ 41b. 

(9) Flor. Lap. p. 348, 

(10) Hift. Plant. I. p. 115. 

(11) Ufata juAata nigricans. Dillcn. Hift. Mufc. p 64. LichtH 
jubatm Lw. Sp. PI. 1 1 5 5. Aiufcus WiMm /axatiUs ftsmcukctus^ 
Itock btii* Rail Sjm. III. p. 65. n. 7* 

The 
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The long beaded ufneay or necklace- mofs (12), 
enters into the hke oeconomical ufes in Virginia, 
where it is very plentiful. The inhabitants find it a 
very agreeable fodder in tlie winter feafon to both, 
fheep and cows (13). 

The Norwegians appropriate one of thefe ufnea tc 
a fingular uXb. Pontoppidan tells us (14), " they 

have a certain kind of yellow mofs hanging oa 
** the branches of trees of the firs and pines, which 
*' is very venomous, yet applied to a neceflary ufe j. 
" for being mixed in pottage, or with flefh, as s 
" bait for the wolves, they infallibly die of it." That 
the fpecies here referred to is the brafs -wired ufnea 
of Dillenius (15), or the He ben vulpinus of Linnaeus^ 
cannot be doubted, fince this lail author mentions 
(16) the fame application of it with very little varia^ 
tion. In England it is very rare ; in Sweden plen- 
tiful, efpccially in the province of Smoland, where 
the natives dye woollen goods yellow with it. 

. John Bauhine dcfcribes a very beautiful fpecies, 
under the name of laricus mufcus ( 1 7), which gives 
a very elegant citron colour upon chewing, or upoa 
iTiaceration in water. Dillenius is doubtful, whether 
this is what he has defcribed under the name of the 

orange -coloured forked ufnea (i 8). 

— ^ I I 

(12) Vjnca capillncta ft ntdofa Dilltn. Htft. Mufc. 60. Afujcm 
art'Ortui nodefus C. B. p. 361. Ktii Syn. III. p. 65. n. 4. 
(li) Ran Hiit. PI. ill. p. 28. 

(14) N.itural Htllory uf Norway, p. 148. * 

(15) Ufnea capUlacia citrlna frutricuH jpeae. Hift. Mufc. p. 73. 
Alufcus aureus tenuijftmus Mcrrct. Pin. p. 79. Raii fyn. p. 65. tfi, 8. 

(16) Flor. Succ. Ed. II. p. 427. 

( i 7) Hilt. Plant. 111. P. ii. lib. 9. p. 273. ^n : 

( lO) Ufnea dichotoma coinprejfa fegmentis capillaceii teretibus. Hifttl 

Mufc. 72. MufcuT arboreus anrantiacus Jiaminibus tcnuifpmis Plulc. 

Aim. p. 254. Kaii Hift. III. 28. 

Wc 
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. ,Wc wmf. Imkc obierve by the bye, thil die ir/iMf 
rnMf'f bumani^ whkh thro' the influence of 
iBtkm fooMrly obtained e place ia the catalogues of 
the materia medica^ does not belong to this divilion of 
the lichens. The writers of thoie times diftiqguiQwd 
two kinds of ufma buwtana, under the names of 
^ru/tgaa and viilofa. Any of the cruAaceous Uchens, 
but more pro[>a-ly ,the coiBfnon erey-blue pitted 
licbenrndii of Dillenius, was ii6d for the foroMr cf 
thefe ; and, as Dale tells us, was held in noft 
efteem. The vilhfa was a fpecies of the genus of 
• hypnum. Indeed it docs not appear, that they were 
in thofe days very curious in determining the cxa^ 
kind 'y and doubtlefs any mofs, which happened to 
grow upon an human ikuil> was fufiicicat for the 
purpotes de%ped« • 

s. Lidheiics fivticuioG. 

jSucb as confift of a tough flexible matter^ formed, 
into ramifications^ in fome jpecies almo/i fimpie, 
in others refembling fmall fhrubs : in fome of the 
faciei the branches are ^te Jaiids others 
tubular. 

This order comprehends the third of Dillenius's 
genus of corallaides j the whole cladonia of Hill ; 
the fecond, and ieveral ^ea/en ef the third order of 
Haller's lichens ; ieveral ibecies of the fifth, and the 
whole iixth, order of Miicbeli ^ and the licbenetfru^ 
KKOK^ of Linnsus. 

The plants of this eeons grow principally upon 
die ground on heatha^ rorcfts, and mouotainotis bar- 

YpL. 50. 4 0^ rai 
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Ven places j except the orcelle, or Canary-weed, which 
is found upon the rocks on the fea-coaft. 
hyrtfQ divi(5on belongs the horned mofs ( \ €f). It 
is found with us in rocky barren ground, and upon 
old walls not uncommon. It was formerly in great 
Credit as a pe<5toral ; but is now quite in difrepute. 
' The common branched coralHne-mofs (20) is one 
«f the moft ufeful plants of all the tribe of lichens. 
It is pretty frequent with us on our heatlis, forefts, 
and mountains. Tlie northern regions afford it in 
abundance ; and there it is peculiarly and Angularly 
ufeful. It is indeed the very fupport and foundation 
of all the Lapland ceconomy, and without which the 
inhabitants could not fuftain their rein-deer in the 
^^'intcr time. Linnrcus it\k us (i), that Lapland 
affords no vegetables in fuch plenty as this, and othei 
of the lichens. Plains of feveral miles extent are to- 
tally covered over with it, as if with fnow; and 
'Vhere no other plant will even take root, this will 
thrive and be luxuriant. Thcle dreary and inckment 
^'i^aftes, ihefe ierra detmnata^ as a foreigner would 
Readily call thchi ; thefe, are the Lapland fields and 
'^fertile fwftare^. On . this lichen the rein-deer, thofe 
'fources of all their wealth, feed in the winter time, 
'%hen it is in its moft flourifhing condition, and no 

(19) CcralWidei totuicu^i Ungiwibus tt raritriints. Dillen. Htft. 
Mufc. p. 103. Mn/ius corniculatus Gcr. p. 1372. Park. 1308. 
Rail Hi^. I. p. 112. Iff. p. 28. L'ubtno'nUt tubulejum dntrtum 
nuntti erujlaceum minufyut ronmfnth Rati S^, 3. p. 67. 

(20) Coralloidti mantanum fruticuli fptcii kbiqat cantHcanS Htft. 
* iWurc. p. -tcj. Lichen rangiftrinus Lif}, Sp. Pi. II53. JMufcui 

coraHittui. Tafb. Gcr. em. 
(t j Flor. JUppon. p. 332. 

• . other 
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OtiilMIMIgmMeiis to be had : with this (oo tbey wiJl 
even become fet. The riches of the LraplfH^iers confili 
in their number of thefe cattle : they arc cloathcd 
vith thjiir Sm^t fed with jtbciK flefh, and from th^ir 
milk they ffuJof ^h butter and chocfc. Nature, 
]af tbe >ttcl«SI»eiiC|r.9f their fi^afons, has alaip^ 4o9M 
tam -thr "Cuki^atlon «f .cbfiv- je^rtli : they nekher 
6)«fir .i^;fB|4^; but live a peqietual migratory life, 
tending their Hoq^s of rein-deer, upoivdis]^ 
whok care is cenlo:^ ^ employed. 
; The tfx^ of the rein-deer is very remarkably fat 
%nd rich', it talks indttd like cow's m'dk, witji 
which fome butter, and a imall quantity of fat or 
fuet, has been intimately united. Dr. Haller (2) 
fufpedts, that this richnefs of the milk is owing to 
the animals feeding upon this mofs. Moil of the 
plaots of this family are of an ailringeot quality, 
which indeed they manifeft to the tafte. This af- 
tringcncy of their food will doub(Wp .cpatribu^ 
much to that e£re<^. 

The rein-deer are not the only animals that will 
feed upon the coralline mofs. The Novaccolas (3) 
gather vaft quantities of it to fodder their oxen with 
in the winter. They take the oppoi tuiuL^y of raking it 
together in the rainy fcafons, when it is tough for 
ki dry weather it e^ly pruxnbles into powder. Thjs 
they moiften with a Uttleiiralsr In die winter icam 
when they trfe it, llldPfiiiMM»cdkiHbMriP«^ ' 

•■■ ■ ■• ■ ■■m'i -m ■ ; I n, " H»»in^ ;.^>iV|Mti 'n 

. (2) Enum. Stirp. H^V. tV 4i> N*. 38. 

(3) The Novaccola: are a people orig^^Mly fRrvpg from die 
.Finlaiiiicrs : thcjf ^x^d thcm^elvea ii) tian5i|ri,y>t long fiQCC» .41^ 
4raiSck wiih the oM inhabitants. 

r^.tr. • 4<^a ' ' The 
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are IbbjiBa tbs^MlHSfiltM^ 
and ther^ttlo f«veral'wdtyi^iltiiia>4jptaK&, 
they rim fo into one ftnodMrf wat it Is no'eafy nuftl 
Ut to 6x upon the ml 4pedfic'diftlndioiit» in many 
imlftnoes. Some fpecies are "perfedlf^ wbitis i ' othm 
lave die eocCremitics of the branches^ reddilh, lome 
brown,' and others aimaft t)lick; >' Tht mrnOKmco^ 
ralline mbfs in Lapkild not qafecq^ndy ffl ottt Mi ytiP 
Icveral inches long, and even a foot high. * i5ri;::r 
' The tubular or hollow branched coralline maSet 
are not the only kinds upon wliiali'4he^n-de0^1i^ 
fbed. Almoft alV the lichensf aie abundandy tUM 
plentiful in thofe northern! th^ in thefe Rfore fbodi- 
erly climates. There are fcvcral fpecies with ibikl 
branches; one, which Dillenius calls The crijp warty 
Alpine cor allot des (4), whith' is almoft as plentiful 
as the common fort, and i< cqiraHv acceptable- tO 
thofe aHimnIs (^). It was ^ ^ ^Hcrved, that, in 
defect of thefe moffes, the black mane ufuea is afobA. 
llitute equally :icccptahlc to thole animals. 

Another of the mull remarkable and uieful plants 
of this divifion-ifi-the ^rchel (6), or ar^oi^ as it it 

' ■ "f ■ - ' ■ ■■■ ; ■ ^: ~* . 1 

(4) Corallouhs criftum et botryfortnt Alpinum Hift..^Miirc.,|^ 1 14* 
Lichiti pafihalis Lin. Sp. PI. Lichenoiilcs non iuhulum dikreum ra* 
maJum totum crujiacfum Rait Svn, III, 66 N 11, This mofs is 
not common in luigland. Dr. Diilcmua tound it upon fomc 

th e mountains in Wattt. It is fMiad |A«uay p)ace« on-Qmlffr 
ibreft, Leicefterfhire. 

(5) Flor. Lappon. N°. 489. ' 

(6) Coralloidtt ccrnicuiatum fajcuulare iiniionuaifuci ttntii facie 
D.Ilen. Hift. Mufc. p. 120. GUdtiM HpbiMm HtlKHift. PI. p. ^3. 
Fuciu cfUietris tin£forius Rail Hift. I. p. 74. Liehen (Rtcel/aJ fru- 
tieuUfut /§/uks 0fbfUm fitkrmn^ tMkraUis chirms I^in. 4^ Pk 

'■ commonly* 



Digitized by Google 



£669] 

t$i vkB,mmQng u& thiBJttVftocher of thc^whole gtHuK 
Doif cttufidcnbtc I M: stiMilo.jk ifemiiL-in tlKt^wis* 
tndci in which itt tiict: afeVflirioos aiid cictcaivfl^ is* 
very well known; lip tinging propeitjr hti. ten 
kflowaihim^andcot .tkwt'S fwd:.ibm-jof>4aMC oiqA' 
cdebntedboiuik writM^MO offiomMbOtijdiatik'Jii^ 
nftdrM a dve cm itt the dajm 9f .^titt^lMam, JSPlut! 
&ther of txiCii^ mentioDt'a fiufis^ whidi^ hft ftjr^;. 
grew upott thofocfaiaboiit tlifeMajid of Cittlef ml! 
9iM they dyed wooUen ^anooHB of a purple, .cir 
thflTfA^rad coloitr, with iL i Jt 0DW» otfMlMiTockf 
die teffloeft in numy peru oT the AtebipftlagAi^MMlf 
Id. the Canary Uaadai.ifioaa whtnce we geinr^ 
inooriL-at,,. at wellaa fixM». the. Cape Verd, wibi^ 
afimlbm plenty. .Xhe demand for orcbtl i%lb:£reaC, 
^ Mr. HeUot;(;!)i of "tfat^Kt^.' Af:a4e<»y>ot-$dr 
ioces, informs, they gatfarr yearly, ivpon ^ajrer«? 
ago, horn the Uk of Teneriffe 500 quUitali^i "wMpjb 
amounts to 3$. ton weic;ht> from thehCaiiary IflAPdi^ 
4P0 quintals, from Forteveotum- .-300, from Lance- 
rota 3pO;| the ftfne fraai\ Qdmeia^. aoA firofn Feri»» 

goo. 

The wayof-manu&ifhirmg the orchel for the ufea 
o£ dying, was for a.confidcrable time a (ecret in few 
bands ; but it ia now. done in London, and other, 
fmrts ofi£iiropa» to great per^D^on. Mr« Ray, from 
Imperatus, gives a brief account i)f the jwocefs (8). 
Mkhdi htt-fiBoe ddivcced a oimrexa^detaiji of it. 
~. 1 1 .■■ ■; I I I , • I ■ III. i- II "1 I i> I 

(7) L'Art de la Teinture des Jains et <k« iitofics de laioy Paris 
mo, p. 543* ' • 

(8) Rail iiift. Plant. L p»74,: 
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itil,-«tleaft, fdcme^te be the method (9)^ v^Mt^ 
djrmrii Florenoe uM. Fnwir faotli. thefe accouflti^ 
urin^ and pol-«di appear to be lliC' priadfaLiogro*' 

tdkate ufed in extra<!ting its coloiir. \ i , ft 

Manf other plants of this genus contain the fiwatt' 
tof^ceofis matter as the prcbel ; and upon trial have 
hcen found to ftrike a good colour. Micheli, after 
he has related the preparation of the arcbel, fu^cftt 
the fame thing 5 and M. Hellot, in the treatife 
before mentioned, tells us, there are many other 
moli'es, which wii^ give as good a colour as the 
orchel. In fad, he adds, that M. Bernard He fuffieu 
brought him fome from the foreft of Fontainbleau, 
which, upon experiments with urine and lime, took 
a purple colour. In the fequel of this memoir we 
iliall point out forae of thefe kinds. M. Hellot has 
given us a procefs, which he made ufe of for difo 
covering whether any of thefe lichens would yield a 
jTcd or purple colour. It is as follows : ** Put about 
^ two drachms of any of thefe lichens into a little 
** glafs jar : moiften it well with equal parts of 
ftrong lime-water, and volatile fpirit of fai (immo* 
Jf^ f^iac * tie a wet bladder clofc over the tup of the 
^ vefTel, and let k ftand three or four days. At the 
ff[ endof this tin)e» if the lichen is likely to anfwec, 
^*'thftt«fmall <(|iMukUy of liquor, which yon w^U find 
-f^ia the glafs, wili l» «f a dci^-criai^B.mi} and 
^ the plant will ictaul fimK odbir wlMsiirl^Ji^ 
;</ quor is 4ll4fi«d up. If neither the liffiior oor Afc 
** ^zai have takfio anjr CQloiir* it is acfidlc& to make 
any furithcr trials with it." This .procefs js fiaiplc 

' * i9) 1^1«P!;' Gcpcr. p^jS. . . ' 

4nd 
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iivd IfKked h worth the trial, ^whether fmitl 1»» 
chens» which we hiite f^entifully enong^ in Eng- 
knd^ wottW not mfwtr itv this rcfped. 

* ■ « 'i 

3. Licnencs inxidau. , , , 

^Utba^mfft of a firm tttMJiexiblenakttf^ftHt^f 

' -^fm^jkiph tubular /Wkf^f^jSt'tm' m'esi^^ 

^ ^ f^ibe form 6/ httit tups, - 'S' ' 

This dirifion comains the ctrp-mofTcs of atifltb r y ^ 

:he fcconc? order of cnr.iltoides of Dillcnius j 'grc'it: 
part of uv^ ^\\\\ order of I(rhrn«: in Haller ; the ythL. 
^b, 9th, ami icth order in MjchcJi ; and the Ihhenei 
fckrfhfferi of Liimnus. irltli has conftitutcd a 
genus jntirciy of thde oup-moffes, under tlse' Mfli6 
of pyxiiiium. » - ■ ' - n 

They are common with us on heaths, and other 
dry and barren places. Some of thcin nrc profiferoirs, 
even to the tiiiid degree, and \'om\ a vtry beautiful 
appcn ; ancc. Some have tubercles oa- ihc edges of 
the cups, of a brauriful fcarlct colour/ ^ 

t'he crip-mofis (10) was a lon^ time in great and 
cflabLihcd ufe for cout:;hs, aiid cfpeciaily for the 
whooping cough n\ cLililrcn ; for which it was ]ong 
accpunted a fyecific. l o this cr d it was given ia 
Prions forms. Gciard and Paikinlun rccommend- 



< t 



(10) Coralloides fcbyphi^on^ .- tuhcr.ulh fufds Hift. Mufc. 79. 
Liibineidti tubuhfium pyxidatum (t»iret,m. Rait Fyn II!. 68, 
BgMtSummarimUvittr fivrato. HiU. Hiit. Pknt. p. 945,- 

the 
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jjae powder tp be taken for ft wrril 4atf fifBdhif. pto; 

WiUis wa& particularly one of its patrofn^ \ Hp Jiii 
given us ( 1 1 ) feveral forms foits exhibitioo; as tbit 
pf the powder^ a decodioo, and a ifrup from it. 
" The prefent jMra^tce has quite exploded it, and 
very juftly perhaps, as in any degree fpccific in the 
.abov e difordcr. Neverthelefs, it feems to have fuiiaio* 
ed that character with as great a reputation, and per- 
ihaps-with as good a title to it, as almoft any o^^the 
fpccifics of that age. It has been obferved before, on 
another occnfion, that this tribe of mofles have ill 
general an aitringcnt property ; as fuch, the cup- 
moircs are confequeiitly of a flrcngthcning nature : 
it is no wonder, therefore, tliat they Ihould be help- 
ful in this difordcr, merely as corroborant' ^hat they 
were ufeful in fome meafure can fcarcely be doubted ; 
and our very eminent Dr. Huxham (i 2), in treating 
upon this obfUnate complaint, feems to allow this of 
^e cup-mofs in preference to other Idle fpccifics. 
Happily for us, the Peruvian bark iuppUes a remedy 
of iniinitdy more u|e^ whece fuch analeptics ai;e lOr 
Quired. 

Dr. Lifter, in fome ingenious obiervations. of his, 
printed in the Philofophical Tranfa^tions (j;), touch- 
ii^ colours and dyes, obferves, tiiat the fcarlet heads 
ofthefe mofTes, upon the affuiion of lyca will iiiike 
a purple which will iland. 

(11) WilHi Fham. Rtfioml. feA. I. cap. 6. df tuffi futnnm 
jfunuifiva. 

(12) De Acre et Morbis cpidemicis, p. 76, 77. VoLjd 

4 ' • " 4. Ll« 
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±, Lichencs cruftacei. ^ 

• Zuch as confi/l of a dry and friabk matter ^ nitre. 
f. or Uji thickf formed into fat crufs, very clofely 
adhering to whatever they grow upon, / ». . a 

Some of the fpccics of this divifion confift of an 
exceeding fine thin cruftaccous, or rather, as Michcli 
calls it, farinaceous matter, the fru<5lifications appear- 
ing in the form of tubercles. Others confjft of a 
thicker fcabrous cruft, having the fru<5Ufications in 
the form of little cups, called /c-tt/f/Zir. 

This divifion contains the firft order of the licbe* 
noidei of Dillenius i the f th, 6th, and 7th orders of 
Haller's lichens } the lichenes leprofi and crufiacei of 
Linnseus \ and fcveral of the placodium of Hill. 

The fpecies are numerous, and moil of them very 
common on rocks, ftones, old wails, the bark of 
trees, old pales, dsfr. which are commonly covered 
over with them, in undifturbed places. They form 
a very agreeable variety, and fome of them have a 
very elegant appearance. > ' ^ ' 
Dr. Dillenius defcribcs a fpecies of this order, 
which he found upon the tops of the mountains in 
Caernarvon fhire in Wales ; and which the inhabit- 
ants told him they ufed as a red dye, and found it 
preferable to the cork, or arcel, which they call ken- 
ierig. He has infitlcd it, in Englifh, The ivtifeJar^ 
tareout fcarlet-dying lichenoides ( 14), He is of opi- 
, LJ> 

(14) LichetuieUt tarUtrtum tinacrium candidum ptkfrtuUt atrit, 
Hift. Mufc. p. 128. • * " ^ 

o.^V o L. 50. 4 R , 4 nion, 
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nion, that this is the mofs which Martin mentions, 
in his account of the Weftern Iflands of Scotland, 
under the name of corkir ; with which the inhabit- 
ants of the ifland of Sky dye a fcarlet colour. They 
prepare it by drying, powdering it, and then fteeping 
it for three weeks in urine. Linnaeus queries whe- 
ther this mofs be not the fame as his lichen calcareus 
(if) J a fpecies fo peculiar to limeftonc rocks, that 
where-ever that ftone occurs among others, it may be 
diftinguifhcd at the firft view by this mols growing 
upon it. This is a fingularity which Dr. Dillcnius'' 
has not mentioned in his mofs : on the other hand, 
Linnasus docs not mention any tinging property in 
his. 

The p^relle d*Afrjergney or orfeille de turrt^ of the 
French, belongs to this order of lichens, and is 
called by Dillcnius ( 16) The crayfip-eye-like licbt' 
notdes. It i^ gathered in large quantities in the pro- 
vince of Auvergne, and is ufed as ore he I ; to which 
however it is greatly inferior. They prepare it with 
lime and urine ; and were acquainted with its ufe as 
a dye long before the Canary weed was known (17) 
to them ; and it is at this day in more common ufe 
than the orchel. Wo have it frequent with us upon 
old walls, rocks, and ftoncs ; but it is to be had in 

larger quantities in fcveral other parts of Europe, 
si 



(15) LiiJjtn (iaUartm) lefrofus caedidfis tuber cults atris Spec. 
Plant. 1140. 

(,16) LUIxnaidts Uprofum tin£l9rium fcutcUis hpiJiim Caneri figura 
IM. Vlufc. 130. LicLioid^s cru/iaaJOL ef Uprofum. faajtliart cic 
rureum. Raii Syn. p. 70. 

(17) Tournefort's Voyage to the Levant, Eng. edit. Lond. 
J 741. in 8°, vol. I. p. 248. 

7 The 
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ttkeweAy nrMraMi HvimMes ( 1 8) widi inrown 
4llbcs» ^rms «n vtide of trade wids the people of 
Weft Ootfalfliid* Thejr maimfoaitre a bnotiful red 
-dye from 'wfaidi fell under the name of 
^tkt {i^Y Dr.HiU fiiyta we hm diis mo& abon^ 
dandy in Leicefterfliire and WarwicUbite* * 

The Welch make a red dye, with urine» from an^ 
other mo6 of this order, which Diltenius defcribes 
(lo) by the name of The large leprous lichenoides 
,wM yeffew flatet. Tbefe are not the only fpccles, 
'laiikh ate cwIu wib J with a tiligli% quality: other 
kinds hat bom obierv«d to i^ft « Tfed or purple 
colour to paper in which they have occafionally been 
indofed. Doubdeft^Bveiai would, upon fufticient trials, 
iK ibund toaofm equally well with the orcheL 

Widi regard to thde craftaceous mofles in ^Btt^ 
<cd, it is b%Uy worthy oor f cmd, ^t in the ceco* 
amny of nimio they aofwer Sogular and important 
vies. To in ooobierving eye, no clafs of vegetables 
My ifipear 'more inft^i&saaty or lefs adapted to ad^ 
▼antagcous porpo^ in the creatien, than ih^* This 
HvlgBr eftimadon of things is frequendy orroneous ; 
•ftd it is oeptaioly fo in the inftance before us. Thdk 
ininute aivd feeiningly infignificant mofles ierve, un^ 
4ier ibme drcomflances, to valuable purpofes. No 
fooner is a rocli left bare by the iea, but tnefe lichens 
Ay theioMndrtion ibr iia futwe fettifay. Their ^eeds, 



(t81 T.hhenoii/fs tartnreum farinaceum j'cuttUarum vmlone fufco, 
Uift. Muk. 132. FlMcidkm kra&tis nugufettHs itmh albt dnais 
Hill. Hift. PI. p. 97. 

(19) Flor. Suec. Ed.tt. p. 407. 

[10) Ltchmtndet cru jiatfum rt Ifprrfam acetabuHs mirfDi iifiu iaSfk 
Hmkii mgmtk &m i^n.;f. 71. N. 46. Mufe.4>. 132. 

4R 2 wliich 
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which are 'prefently brought thither by the winds, 
foon cover it all over. Thefe corrupting, prefentiy 
afford a foil fufficient to nourifli other Imaller moffes j 
which, in their turn, form one deep enough for 
larger plants and trees and thus the rock becomes a 
fertile illand (21). 

5. Lichenes foliacei fcutellati. 

Such as conji/l of a more lax and fexible matter^ 
Jormed into a foliaceous appearance^ having the 
parts of fruSfification in the form of fcutellas. 

Some of the plants of this divifion are interfperfed 
with the former in fome of the fyftems of botanic 
authors. In general this divifion contains the whole 
firft feries of the fecond order of lichenoidei in Dille- 
nius ; the firA divifion of the fecond feries, and the 
latter part of the fecond divifion, of the fame : it 
comprehends the lichenes inibricati and umbilicati 
of Linnaeus ; and many of the placodium of Hill, .j 

The plants of this order are many of them not 
lefs common in England than the foregoing, on 
rocks, ftones, old pales, trees, &c. Some adhere 
very clofely to what they grow upon, and feem to 
be only foliaceous about the edges : others adhere 
but loofely, and are much expanded and divaricated, 
fo as to form fomething like ramifications. 

It was remarked, from Linnaeus's obfervation, that 
one of the cruftaceous lichens was fcarccly ever found 
growing but upon limeftone rocks. On the contrary. 



(21) Vidt GEconom. Natur. in Amam. Acad, vol* lit p> 17- 

the 
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the fame author has obferved of a foliofe lichen be- 
longing to thk order, that it will thrive on all itijid 
of rocks but limeftone rocks. This fpecies (i) Dil- 
lenius calls The common grey -blue pitted lichenoides. 
It is very common with us upon trees, old wooden 
pales, Gfr. as well as upon rocks and ftones. It is 
the ujnea cranii humani of the old materia medica, 
Linnasus adds, that it will dye a purplifh colour. 

Hither likewife muft be referred the cork or arcel 
(2), which is ufed by the Scotch, and others, to 
dye 1 purple or fcarlet colour. Tlie preparation of 
it is by powdering, and making it into a mafs with 
urine. Parkinion tells us (3) the poor people in Dcr- 
bydiirc fcrape it from the rocks, and make the fame 
ufe of it. Mr. Ray (4.) adds to this account, that 
the Welch, who call it kenkerig^ have jqng been 
acquainted with this property, and have it in com- 
mon afe. The coloiir ftom this mo& is but very 
dull ; but if the fame methods were taken to im*i 
prove it, as have been with the ercbel^ it would 
jundoobcedly be rendered much better, and more 
durable. Lmnseus rdates ( f ), that there is an lai- 
menie qoandty of this mofs about ,t)be ^ rocks of, f;he 



(1) licbenndes vulgatijftmum cirurtS'glatuiim lacumfum it cirrt* 
fum Hift. Mufc. p. 88. Lichenoides cru/ia foUofa fuperne cinereo' 
glaucay inferm nigra tt drrofa fcuteUis mgricantibui . R. Syn. p. 72. 

(2) Lichenoides faxatUe titUionum fotiis pilofis purpurcis Raii 
Syn. p 74. N**. 70. Hift. Mufc. p. 185. Iad>tup4irseus purfurtta 
Dnbienfts Park. Theit. p. 1315* Lidun M^aMts latu Spec 
PI. 1143- 

(3) Parle. Theat. Botan. p. 1315. 
uS RiuHift.Plaiit;p. 116. 

(S) Flor. Lappon. p. 3i3. V. 

iilc 
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iflc of Aland in the Baltick ; where the good women 
thcmfelvcs make a yellow dye with it from a fimple 
decodlion of die plant, without the addition of any 
faline article. He adds, that thofe, who would 
heighten the colour, add a fmall quantity of roucou (♦) 
to the deco(5tion. 

iVoleifer Linnsfis tells us, that the Gothkndttl 
VMXK&Staxt ft yellow dye from the common cotM 
Uchenmdes vn!iti yellow leaves and plates (6). He 
dld<> that k b a celebrated medidne in the efteem 
of the covmtry people, as a fpectfic in the jaundke (7). 
Hdwingiust m the SupplemeAt to dse F/snr Frufica^ 
aflfams, that this mols will tinge paper and linen of 
a lively carnation colour, whidi too will (bnd die 
teft of being expofed to the open fun for a long time 
without fading. It ieems very probable, however, that 
he muft mean fome other plant of this gpmis, as 
Dillentiis tells us he made the eacperiment unfttocefl^ 
•'fully. 

Sweden affords a mois of this order, whidi, a^ 
far as hitherto appears, feems to be unknown to 
former botaniils, and whidi Limuetis firfs wiU dye a 
deep porple cobitr (8). 



(•) Otherwifc called ornotts. 

(6) Lubtnoidis vulgar e Jmuojum fslih et fcuUlHs luteii. Hift. 
Mufc. p. 180. LUimriikt anfia ftKofa fcnuUata flavifcott, WtA 
Syn. p. 72. N'. 59. 

/7) Flor. Succ. Ed. II. p. 416. N**. 1091. 

(oj Ltnnseus has intitled this mofs Lichen (fygius) imbricatu$t 
folio ts paJmatis imundt dtris* fl* Succ. L 949. Spec* FlM 1143^ 
fLSiw&ILN*.i079. 



6. Lichenes 



■ » 

6. Lichenes eredi ramoA ptani 

Sueh m cmM 9/ a firm Uu^ miOttr^ ^Jp^fid into 
fim mm MrVv pomificmtkm gmn'ng eredt^ and 

4md mt the extrmitki. 



ThU ^?ifion eomprehead* the flat bnmdied trce-t 
ttofla* of aiyrt^mi many of the feorth order of 
Halkr^ Ikhoisi the firfl part of the fecond divifion 
of ieries the feeond m Duk&ittSi and the pktifim 

The plania of this iMQm ^ow upon old trees, 
tfymatXif in tlnck and tinfi«quemed woods $ Ibme of 
them upon rocks : they ate laany <^ them extreme^ 
common in England upon all kinds of trees. As 
they were fomc of the moft obvious, fo they were 
ibme of the firll lichens noticed by the old writers, 
by whom they were called Hctenet arborum. 

The moflcs of this order were fbbfticuted in the 
room of the ufi^ea in the compofidonr of the puhns 
eyprim. The my fpecies, which was moft frequently 
med for this purpofe, was the channel<Jeaved lichenoides 
of Dillenius (9), on acicoant of its being eafily reduced 
into a fine powder, of a good white colour. Ne* 
Tertheleftf others arc undoubtedly as well adapted to 
fiune purpoies : and, if it was of importance 



(9) Lichenoides cordlliforme rojlratum et (analicul,it\rn. Fiilt, 
Muic. 170^ Luhtmidts arbor turn ramofum angm/Uvnftts cuifftO" 
vup^itatOms^ mmim Mi Sya, 75. Lkim Mtrk 
PlanCr 1146. 

enough 
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enough to onploy them to any purpofes of the Uke 
nature in our own country^ they might be procured 

in fufficient plenty. 

One of the plants of this order is applicable to the 
£me uic8 u toe Canary«weed, and is reckoned not 
much inferior to it i and as it is found in the fame 
places, it is very often packed up with it in con- 
iidorablo quantities. Diilenius calls it The fiat dyen 
lichenoides "Mitb longer and Jharper horns (jo). It is 
truly and properly a plant of the lichen genus, tho' 
the older w^riters of tne laft century called it a fucus. 
They were led into this miflake by its having flat 
ramifications, and from its growing on the rocks by 
the fea fide. It is found in the Eaft Indies upon trees, 
and is frequent on the coads of the MediterraiMan« 
' at well as about the Canary lilands^ 

7* Lichencs peltati 

Such as conjift of a tou^b or coriaceous matter^ dif» 
pojed into a foliaceous appearance j on the edges 
of ivbicb, in general, the parts of fru^if cation 
are placed, in the form of fiattifh oblwg Sffdtes^ 
in tbeje mojjes called ihields or pelts. 

This divifion contains the third ferics of the fecond 
order of Diilenius' W/t <6t7;^/\7V; ; the lichenes coriacei 
of Linnxus , and feveral of the placodium of Hill. 

That celebrated and well-known plant, the aih- 



{ lo) Licbtnmdts fuciforme tintlmum tamimi&t Ungimbus et tOh 
Itoribus. m\. Mufc. i6H. " / rrWuttM If ill I lift riinf 
90. Lidm fm/mmm Imu ^Fki 147. 

coloured 
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cofoured ground liverwort ( 1 1 ) of Ray belongs to 
this order. It is very common all over England on 
dry and barren ground j and indeed almoft: all Eu- 
rope, and America too, (ccms to aftbrd it in fuffi- 
cient plenty, as we find it obferved by almofl: all tliC 
the botanic writers fince Ray, who was one oi the 
fifft that defti ibcd it. 

The earlicft account we have of its iife for the bite 
of a mad dog is in the Philofophical Tranfa(5tions(i2), 
from Mr. Dampier, in whole family it had been a 
fccrct for a number of years. It was communicated 
firft to Sir Hans Sloane, as a kij.d of fungus, or Jew's- 
earj and, at the requeft of D: . Mcid, was fame 
years afterwards received into the LcmuIoii difpcnfa- 
tory. Scarce any of the boaftcd fpcciiicb of former 
ages ever acquired fo great reputation as this plant 
has done in modern times, for its prevalcr.cc ac:aiiill 
the bite of a mad dog ; and the patronage of the 
late learned Dr. Mead made it fufficicntly known 
throughout all the world. Happy would it be in- 
deed, if it fully deferved the high encomiams, which 
have been beitowed upon it, A great and eminent 
phyiidan T 13) has doubted its efficacy at all in fuch 
cafes ; ana it is well known, that Boerhaave even 
laughed at it. Dr. Mead had certainly an high opi- 
nion of it : he tells os it never £iiled, mo' the courfe ' 
of thirty years experience, where it was duly given 



(11) Lichenoides digitatum amreum la^uc^e f:'iis fmuojis Dillcn. 
Hift. Mufc. aOO. Plntyfrna fmnnfum Jcuteliis ovatO-rotun^S HtU 
Hil^. PI. 89. Lubift caianus Lin. ibp. PI. 1 149. 

( 1 2) See Lo«ptiioip'« Abridepneiita vol. III. p. 284. 

(13) Dr. Via Swictn. . See Comment, in Bgerh. Aphor. §• 1 147« 

Vol. 50. 4 S before 
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before the hydrophobia came on ( x 4). Later inilances 
have fbewn, that it is not infallible ; and Dr. Van 
Swieten's fuppofition is but too likely to prove true. 
It mufl: be conieiled, that Dr. Mead's euiibition of 
it feems too much complicated with other means to 
leave room for judging fully of its real efficacy i and 
it may really be queftioned, whether Uecdiag, pepper, 
and cold- bathing, have not had mate to do in the 
cafe than the lichen. 

The mufcm fulmottarlus offictnarum (15), tree- 
lungwort, or oak-lungs, belongs to this order. It is 
found about old oakSy and upon rocks and ilones . 
overgrown with mofs, in many of our thick woods 
in £ngland i but not in any great plenty. 

Few, perhaps, of the antiquated iimples were in 
more repute, in their day, than this plant. It was 
celebrated for ages, on account of its fuppo^ed pre^ 
valence in pulmonary complaints of almoft all kindfij 
and yet, upon inquiry into the original of its uie ia 
fuch cafes, it would probably appear, that it arofc 
more from a fanfied refembiance they found in the 
plant to the lungs themfelves, tban from any real 
and well-grounded proofs of its cthcacy. As a gentle 
aflringcnt, like moft other (pccies of rhc fnmily, it 
would doubtlefs contribute to relieve in many cafes 
where the lungs were affe(5led, as in bamcptci s, and 
fome others : but it does not fcem, by any means, to 
dcici vc that high charader in medicine which has 
been given to it. 

(14) Mechanical Account of Foifons, ed. 4ih, p. 156. 
^15) ZJd^eimdet ptdmmum rttiaJatum ^ m^n marginihus felti' 
fens Dill. Hid. Mufc. 212. Lichenoides ptltatum o H m'tmm tmuti' 
' MJffHw Rail Syiw p. 76* Mufe,fitlmmarHaCM», 

The 
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The people in Hereford (hire, where thi^; mofs is 
calied rags^ dye their ftockings of a brown colour 
with it. This is done by a very ftrong but fimple 
decodion in water, and the colour flands well (i6). 

The fine green lichenoides with black warts (17), 
is a celebrated medicine, and in very frequent ufe, 
with the country people about Upfal, for the thrufli 
in children : to this end they give an infufion of it 
in milk« A medicine of this kind is of great im- 
portance in thc^e countries, where that diforder oo* 
am much matt frequently than with us ( 1 8). It is 
not received Into the Swedifh difpenfatory ; but is 
knovm howevor in the fiiops, under the name 
nmfeus €umatiHs, We have it not in England 3 and 
DiUenitts found it but in one place about Geiflen : in 
the woods of Sweden it is more plentifuL A fin* 
gukr caie^ which is related in the Amaniiutes • 
4emi€^ (ip), has given rife to an opinion of its u(e- 
iulaeis in the worms alio. The cafe briefly was 
this : A country girl had, for near half a year» com- 
plained of excruciating pains in her ftomach and 
bowda, which were attended with vomiting, anxiety, 
and great watchiulncfs. AH that had been pra- 
fcribed for her by Profefibr Linnaeus and others, who 
took her caie Ibr the worms, proved altogether fruit* 
lefs. Being afterwards left to the care of hitx neigh- 
bours and relations, ibme oood women gave her a 
decodion of this mo&y whidi the Uplandcrs call 



(16) DUlen. Hifl. Mufc. p. 21J» 

(17) Licbgtuukt digiuam vwww mtrmm mgfii wtuitam. 
Ibid. p. 207, 

(18) Boolittv. Aphorirm^. 982. 

(19) VoL II. p. 69. Dt Tmum. 

4S t e/fitffkver. 
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elfnefwer. After (he had taken it a few days, (he 
vomited up fix or feven roundifh worms, and was 
cured. Thefc were found, upon examination, to be 
the maggots of a kind of brown bee-fly, defcribe^ 
by Mr. Ray (20), and by Linna;us (i). 

However infufficient this hiflory may be, to prove 
the ufcfulnefs of this plant as a vermifuge, it will at 
leaft: ferve to exemplify this fid: ; namely, that other 
animals of the infedl kind, bcfides the tenice^ lumbrici^ 
and afcartdeSy may fubfift a long time in the prima 
I'ia of the human body, and be the caul'e of great 
difturbances therein (2). 

Necelhty is frequently the parent of the mod u(e- 
ful and important difcoveries : and the ufes to which 
a plant of this order is appropriated by the natives of 
Iceland, is a ftanding proof of the truth of this ob- 
fervation. That climate will fcarccly permit the cul- 
tivation of any kind of grain j but the want of it is 
in a great meafure happily fupplied by the eryngo- 
leaved lichenoides (3), which is abundant in the 
northern regions i and in that ifland particularly the 
natives have long been acquainted with the methods 



iio) Mufca apiformis^ tot a f^Jco^ cauda ohtufgy tx tjula caudata 
in latrints degente orta. Raii Hift. Infcdt, p. 272. 

(1) Faun. Suecica, N*. 1084. 

(2) See two cafes nearly of this kind obfcrvcd by Dr. Lifter. 
Lowthorp's Abridgment, vol. III. p. 135. 

(3) Lichencidis rigidum eryngii folia referens Dillcn. Hift. Mufc. 
p. 209. Raii Syn. p. 77. Lichen foUis oblongis laciniatis marginibus 
cnnivtntihtds ciliarilus. Flor. I appon. Hall. Helv. 75. Lichen 
( ijlandicus ) foliaceus adfcendens laciniatus marginibus etevatis ci/iari- 
f'us Lin. Flor. Succ. I, 959. IL 1085. Mat. Med. N°. 493. Spec. 
Plant. 1145. 
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of applying it both to the purpofes of food and of 
phyfic. 

Ray has long fince informed u$ (4), from Bartho- 
line, that in the fpring time, while it is young, it 
will purge ; in confcquence of which it is ufed as 
commoQ fpring phyfic. This quality it loies in a 
ihort time s and what icrves for phy flc in the ipring, 
18 converted the remaining part o( the year into food. 
They colled large quantities of it, grind it into meal, 
and make both pottage and bread of it. It is in 
common uie not only with the iflanders, but in (e« 
veral parts of Sweden alfo> where it is found to be 
a very appropriate diet in phthifical cafes (5). Thefc 
accounts of the excellent ufe of this lichen cont- 
fpond perfe<5tly well with the laft accounts of it in 
Mr. Horrebow's Natural Hiftory of Iceland, juft 
publifhed; and which I iball take the liberty of 
tranicribing, as follows: There is another herb, 

called mu/cus catbarticus iptndi£^ or mountain- 
^* grafs, which they cook up into a delicate diih. I 

have often eat of it ; at nrft out of curiodty, but 
" afterwards for its palateablenefs and wholefomencfs. 
*' The excellent qualities of this herb are defcribed 

in the Memoires of the Society of Arts and Sci- 

cnces in Sweden. It grows in great abundance ; 

and thofe that live near the places, where it is 
" found, gather great quantities for their own ufe, 
•* and to fend to market. People that live at a 

great didance will fend and fetch horfe-loads 
« away. Many ufe no meal or flour at all, when 



(4) Rait Hid. Plant, p. 1 14. 

(5) >lor. JUippoa. N*. 4^5. 
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y they are ftocked with this herb, whkh jaefay 
refped is eood and whoieibme food" (6). 
This molf is not very common in the fouthera 
countries of Europe. England affords it but very 
fparingly. Mr. Newton and Dr. Dillenius found it 
in Wales ; Sibbald, in Scotland. Jt is frequent on 
the Alps of Switzerland j and Dr. Hallcr mentions 
it in his Iter Hercyntum. Sweden and Lapland have 
it in plenty : and on account of its great abundance 
and ulefulnefs in Iceland, Bartholine^ and after him 
others, csihQd it mufcus ijland/cus. • . : : ' ' 

Conclusion. 

I cannot help remarking, by way of conclufion^ 
that we have in this genus of plants a convincing in- 
llance of the utili^ which may refuk from the ihidy 
of natural fcience m general, and even of its minuter 

and hitherto moft negledted branches. From a view 

of the foregoing memoir it is evident, T prefume, 
that the nccnnf niical ufcs of the lichens, in the va- 
rious parts ot the world, are already very confiderable 
and important : and altlio' it does not appear, that 
the fcnfible qualities of any of them, or the expe- 
rience of former ages, will warrant our afccrtain- 
ing any fingular powers to them in a medicinal way, 
yet pofterity will doubtlefs find the means of em- 
ploying them to many valuable purpofes iq Ifumau 
life to us unknown. 

It will at once be acknowleged, that the vegetable 
kingdom fupplies us with the far greater fliare of the 



(6) Hombow't Natunl Hifloiy of Udw^ 9* 

neceflarie^ 
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nccefTarles, the convcniencits, and even the elegancies, 
of life. The cultivation of that knowlege, which 
leads to the invefligation of its fubjeds^ cannot:^ 
therefore, but be highly ttfefbl and ncceflary : and 
altho* the bare (cience of natural knowlege is of it- 
fclf worthy of applaufe, yet it ought to be confi- 
dered, in reality, as the necelTary means only of ap-- 
plying the fubjeds of nature's kingdoms to their true 
ends and purpofes, the fervice of mankind. To know 
and diflinguini, by determined and fpecific charac-* 
ters, even but a fmall fliare of that amazing multi* 
tndc of objeAs, with which the great Parent of na- 
ture has furniflied our globe, is a tafk far more than 
equal to the duration of human life. To inveftigate 
and afcertain their various qualities and ufcs is equally 
arduous and impradicablc. While the naturalifts, 
theref re, arc employed in diltinguilliing the forms 
of things, let others exert tlie united efforts of genius 
and application to invdiigiite their various properties 
and uies. 1 need not lay tlic held for both is bound- 
lefs : it doLibtlefs will be lo for ages yet to come. 
Tiic hopes ofdifcovering fome latent property, which 
may turn out to the advantage of his fel](nv creatures, 
will animate the man, whofe mind is truly formed 
for reliihing the pleafures of natural fciencc j and 
however the refult may be, the inf^K(5tion and con- 
templation of natures producftions will ever afford 
that fatisfatflion, which will amply repay him for his 
trouble. Tiie minuter, and, as they are commonly 
eftimated, the moft abject and infignificant things 
are not beneath our notice ; and an attentive mind 
will rcadilv conceive how much farther and more 
cxteniively ufcful, every branch of nature's kingdom 

may 
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may yet prove in tlic crcorjoii^iy of human life. The 
man, therefore, whom a genius and love for natural 
hiftory has allured into its puriaits, nnd whofe leifure 
permit? his gratification in fuch rekarchc", if he is 
not happy enough to be crowned with fucccf^;, at 
leaft deferves it, and merits the thanks of his fellow- 
creatures for his application and diligence. 



XCII. yJu Account of the f affile Eo/ies of an 
Allegatory found on the Sea-ft^rCy near 
Whitby in Yorkfhire. In a "Letter to 
John Fothergill, M. D. from Capt. Wil- 
liam Chapman. 

Whicb7, 20th of iftmo. 1758. 

Read May, 4, A Ytw days fince we dilcovered on 
"758. XjL fea-fiiorc, about balf a mile 

from this place, part of the bones ot an ap- 
pearijig ds in tlic annexed hgare (Stee Tab. XXII.). 
The ground thcv biid in is wliat wc call allum-rock; 
a kind of black llatc, that may be taken up in flakes, 
and is continually wearing away by the furf of the 
fea, and the wafliing of ftones, fand, ^c* over it 
every tide. 

The bones were covered five or fix feet with the 
water every full fea, and were about nine or ten 
yards from the cliff, which is nearly perpendicular, 
and about iixty yards high, and is continually wear- 
ing away, by the wafhing of the fea againft it ; and, 
if I may judge by what has happened in my own 

memory^ 
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memory, it muft have extended beyond thefe bones 
lefs than a century ago. Tlicrc .irc icveral regular 
flrau or layers of Itonc, of ionic yards thicknefs, 
that run along the cliff, nearly parallel to the horizon 
and to one smother. I mention this to obviate an 
cbjedion, that this animal may have been upon the 
furface, and in a feries of years may have funk down 
to where it lay j which, will now appear impofliblc, 
ftt leaft when the ftoocs, have hod their prefent 
confiftence. 

m 

References to the Draught, 

B, C, the head and bill, not in the fame line or 
range with tlie reil of the bones. 

a, A bone, with its procefTes, which I take to be 
fimilar to diat» which includes the brdii jji 
fifhes. The part between the bone and out- 
lines appeared to be a fmooth inembnuie $ but 
was fo thin, that in taking up it broke. 

It is evident this is the upper part of the 
head inverted. 

the fiiperior maxilla intire^ and in fothe places 
covered with the inferior one for four or five 
inches together. Where this happens, the va- 
cuity is filled with matter like the rock in 
which it lays and there are large teeth In 
each jaw, at fuch diilances^ and ib poiited» 
that thofe io one jaw fill up the vacuities in 
the other, and appear like one oontinued row, 
< the mouth being ihut 

Where there is only the fuperior maxilla 
remainingi there are no teeth » but the fockcts 
Voi«. 50. 4T are 
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-ire vifible and deep, and tt the iame diftaom 
from each other as the teeth in the other part 
of the jaw. The tip or extremitj of tlx bill 
was intire for four or five inches, having both 
maxiike, with their teeth» and towards the 
point large fiuigs* Part of the bill and head 
were covered with the rock; which was re* 
moved belbre they appeared as in die figure. 
F% O, cavities in the rock, about two mches 
'deep, where, I fuppofe, dbe wanting vertebra' 
have laid, as they are exadlly fuited to have 
received them. 

X), F, Tea vertebra^ from three to four half inches- 
in diameter^ and about three inches long, ibme 
of them leparated in taking up. They were- 
about two inches in the reau 

£* Here we obferved fometbiog like bone (a ftrctch. 
Irom the verfeSra, and inCendiag to take it 
up whole,, b^^n to cut at whsc we thought 
a proper diftmce ^ but fiiimd we cut thro' a. 
bones, ^od with the vertehra brought up 
three or lour indiea of the os femris^ wim 
the bail, covered widi the perkfietm ; but the 
animal has been £b crallied 'hereabouts, that 
we cpold make Hdle of die fijdtet cc ai fVvw- 
mtmtB^ Several of the rifaa came up wkk 
the veriebra: they went broke, and laid pa^ 
talld tx> die mrr/^Mr^ but not quite clofe, 
there beii^ feme o£ the rodL between diem.. 
The pernfieum ia vifibfe on many of the bones. 

€^ JJy Twelve vertebra remaining in the rock, with 
which they are almoft covered, efpedally to- 
wards the extremi^. 

Tber 
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TTie place, where thef^ bones lay, was frequently 
covered with fe^iand, to the depth of two feet, and 
ieldom quite bare ; which was the occadon of their 
being rarely feen : but being iitformcd tbat they bad 
been difcovered by fome people C«m c» diree years 
agOy we had one of them with us upoi» tbe fpot, 
who told us, that when be Bid faw it, it was intire, 
and had two fhort legs on that part o£ the vert$hra 
wanting towards die head. AlthoT wc ooubi not 
liifpedb the veracity of this perfon, we thought be 
was miftaken ; ibr we had hitherto taken it for a 
fifli. But when we took it up, and found the os^ fe* 
maris above-inentioixxl, wc had caufe to believe hh 
relation true, and to rank this animal amongft tbole 
of tbe lizard kind : by the fengtb (Kbmetbing more 
t^iaa feet) it feenis to haftre been an allegMov^ 
W iihaU begM t^havethjr opismi afaonit. 

I am tbjf fiacBd^ 



J^Flodiei^L 
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XCIU. De rariori quadam Orthoceratitis 
. Specie^ in Suecia reperta^ iroBatus : in 

Uteris a Nicholao de Himfel, M. D. Riga 
. livono, ad GuL Watfon, M. £>. 

-Read May I!, y^Rthocmtid rcdi in loco quodanr 

Kelwika dido, jpropc Fahlunun in 
Dahlia^ reperti. Inhorebant Is^idi cineracei colons, 
calcareo, variae magnitudinu orthoceratitii quorum, 
poftiones hie delineatas deTcribo.. 

r/^TAB. XXIIL 

ffig^ A, Orthoceratitis portio, cujus pars inferior faxa 
, adhuc adhaeret ; ex lapide calcareo conftanr 
lente in apicem decrefcens. Licet ex parvis 
ejus fragmentis judicari poflit, cylindrum eilc 
orthoceratitem, ea tamen fi conjunguntur,. 
verum formant conum, et mihi vidctur ex 
eraffitie liphonis, orthoceratitem hunc coni- 
ciim duos fere fuperaviffe pedes. Vidi orthq- 
• . eeratitem in alio lapide calcareo, quem etiam- 
ibidem loci, Kelwika?, reperi, longitudinc duo- 
rum cun\femifle pedum : fed impofiibiie erat, 
integrum eum cxcutere, nimis enim fragile 
erat. Eft portio hxc orthoceratitis tefta fua 
ambience veftita in a be. Quinquc confpici- 
untur articuli, thalami quondam, ardtiliime 
fibi invicem iniidcntes, per quos a latere pro- 
cedit fipho m n fat crafTus, qui in omnibus 
fere, quas po^eo portiombus orthoceratita- 
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nioiy a centro ibaiper lemotus, hic ad peri*' 

Eheriam pofitus confpicitur. Sipho admodum 
mte decrefcit, ex quo etiam de longitudine* 
Goni hujus judicare licet, Crudx vel teftae 
abc interior pars* qus articulos tegit, cryf- 
ibliina eft, ex fpati cryftaliis tenuioribus trre- 
gularibus conftans. 
Fig. B» Portio alia, in qua articuli minus crafli ; 
fipho quoque ad peripheriam poiitus, teda 
fua in a teda* Confpicitur ieptum illud tef- 
taceum in ^, communi tenuior, quod ab ipib 
articulo fuperibr i procedens, iiphonis parteDX> 
rs inveftit. 

Fig. B,C. Fortio orthoceratltis ex lapide calcareo ci- 
neracel coloris : iipho vero, fluore ijpatofa 
egregie cryftaliiiktOj conflat* 

Fig, C. Portio alia per axin divifa, cujus pars extc- 
riori tefta quas (Iriis circularibus levioribns' 
externe ornata, inveflita confpicrtiir. 

£x parte interior! Fig, D. conHrmatio ejus interns 
adparet. Sipho ^rs; gracilior, inter centrum 
et peripheriam pofitus, dimidia parte' ambi- 
ence articulo denudatus adparet ; dinudia al- 
tera, inferior! articulo cae tegitur. Arti- 
culus ab fpato cryAallifato pellucido poly* 
gono repletus dL Articulus die vero, faxo 
fpatofo incamato paululum repletus eft. 
Siphonis pars fuperior^ ubi radii a periphe* 
riaadeentrum tendcntes confpiciuntur. Inter 
cryftallos fpatofos in articulo a b flrix hinc et 
inde adparent nigra?, afphalto replets; ita 
etiam cavitas articuli ab^ se^ue ac fuperHcies 
. convcxa articuli c qua m primam con* 
' cavam recipitur, lamina afphalti yeftits funt. 

7 
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E, Pars ftlia prthooeratitis mtjoris* et qtudcm 
faciei exterior. 

J^ig, Facicsi cjui interior, in mcdig divifi, cum 
fiphonc tronfeunte Bttift qraflb* 0^ r et reli- 
qux {\.r\x leveS| font diaphr^gn^ata, artktiloi 
ai invic^m feparantia, itphonem pfoprkcon- 
ftituentia, fifmonifquc <enuiorem - membra* 
tiam^ quae in 7 et ^ adhug con^icttur, anw 
bi&otia. Sunt diaphragmata hxc craOiora in 
ilphonis veftt|pts, et fibi inviccm iaferiori 
parte. inHdent. Sipho hiQ intisr ccDtnim et 
peripheriam poHtus eft* 

Fig. Gi Matcrics calcarea»- que fiplimiem replcvit 
ftnata, et quidem pars ejus interior, qua cc»- 
trum oithoceratiti» f^piciti^ pcciplierisB op- 
podta. 

Ffg- H. Facics pofterior, pcriphcriae propior. 

Fig* I» Pars concava articuli majoris orthoccratltis, 
in qua diaphragmatic teftacci jam cryftal- 
lifati portiunculas albicantes mnr coqipiciw^ 
tur cam fiphone tranlcunte. 

Fig* Portio alia orthoccratitis majoris, ejufque fa- 
des exterior, cum fiphone^ ad peripheriam 
pofito. Confpiciunlur hie diaphragmata, quaa 
ab utroqae latere, ab articuh's procedunt, fe 
inviccm conjimgunt, et fiphoncm ab exteriori 
parte obtcgunt. a eft teAa fatis craflse por- 
tiuncula, qua portift hs^ octhofioaUUfiis veliita 
V Ii4buc, eii> 
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XCIV. /I further Account of the EffeSls of 
EJeBlrkity in the Cnre of feme Difeafa 
Jn a Latter frm Mr. Patrick Brydone to 
Dr. Robert ^Whytt, Profeffor of Midkine 
i?i tke Univerjitj of ^Amhut^^ and F.R.S, 

Cddinghaine, January 9tb, 1758. 
BmAMsjix. a Young woman of Alton, a village 
/V aboui two miles firom this place, 
had her right leg drawn back by a contradlion of 
the mufcles that bend the knee, fo that ihc had not 
been able to put that foot to the ground for near a 
twelvemonth. She had taken the advice of fome 
Surgeons in the country, and liad ufed feveral reme- 
dies to no purpole. At lart , hearing of the cure of 
the paralytic woman, whole cafe 1 lent you fome 
time ago, fhc infifted on being brought hither; and 
underwent a c( urfe of electrical fhocks for near twa 
months, receiving every day at leall fifty or fixty in 
the following manner. She fat clofc by the machine, 
and gralpiiig the phial in her hand, flic prelented the 
wire to the barrel or conductor, and drew the fparks- 
from it for about half a minute. The phial being 
thus charged, fhc then touched her knee with the wire, 
and thereby received fuch fevere ftrokes, as would 
fomctiincs inftantly raife a blifter on the part. The 
joint was at laft fo much relaxed, as that Ihe could 
walk lioine with the help of a crutch, tho' her leg 
was fo weak, tliat ilic had very little afe of il. After 

* For the accouiiCi fee part fii ft^ p. 392. 

3 
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ihe had continaed ia this ftate for ibme weeks, (he 
was advifed to uTe.the cold bath: but that iboii 
brought back the cootra^n ; and. I hftve been fince 
informed that ihe was worfe than ever. 

A foldier^a wife, a genteel lookbg woman, of about 
30 years of s^, was ieized with a flight palfy, about 
Newcaftle, on her way to this country : but before 
ihe got to this place, ihe had loil all the feeling in 
her kit fide, and fo far the power of it, that ihe 
WIS bmught to us in a cart. After receiving 606 
ibokes from the ele<ftrical machine in the ufual way^ 
and in the fpace of two days, ihe recovered the ufc 
of her fide, and fet out on foot to make out the reft 
of her journey. Howeveri for fear of a relapfe, I 
gave her a recommendatory letter to Mr. Sommer, 
Sufg^on at Haddington, as me was to pofs thro' that 
town, and as I knew that he was iikewife piovided 
with an dedrical apparatus. 

* 

' A young woman from Homey a village in this 
fliire, but at a good diftancc, complained of 2. cold- 
nefs and infenlibility in her left hand and wrift, of 
two years llanding. When I felt that hand, it was 
as cold as a ftone, whilft the other was fwcatmg ; and 
fhc told mc, that it never had been warmer all that 
time. I matic her draw the fparks from an egg (which 
for Innvc other purpofe was lulpended by a wire 
from the condiidor) for about half an hour ; and at 
the end of that time I found the dead hand in a far 
greater fweat than the other. She then wrapt it up 
m a piece of flannel, as Ihe ufed to do, and retired. 
Next day ihe told me, that fmce the operation ihe 
had been able to put oS and on her cloaths without 
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helpy which (he had not. been able to do for a 
twelvemonth before. She was again eledri&d » and 
believing (he was then quke well, ihe went away : 
but feme weeks after, upon the coldne& of her hand 
beginning to return, Ihe made me another vifit, was 
again dedrifed, and was difmiiTed a iccond time 
apparently cured. This is about two months agO| 
and I hare heard nothing of her fince* 

As tbcfe two hft women arc at fuch a diftance, I 
cannot pretend to fend yovi their own teftimony of 
their cure. But for the two cafes in the fcparatc 
paper, as the pcrfons are inhabitants of this place, I 
rave taken care tl^at they themfelv es fliould fiqu them, 
along with my father i lince you have acc[uainted mc, 
that accounts of this kind Aiould have the atteftation 
both of the patients and the minider of the paridi. 

I fhall only add here, that feveral per Ions have 
been rchc\'cd of rheumatic pains, by cledriling the 
parts affedted. And a woman was cured of a deaf- 
nefs of fix montlis ilanding, contracted, as die ioKi- 
gined, by cold. This woman held the phial in her 
hand, wnilft another perfon ftand ng on a cake of 
rcfin gave her the iliock, by putting the end of the 
wire into her ear. This manner of elcdlrifing brought 
always on a profufe fweat over the bead, which vrc 
encouraged, by wrapping it up in tiannel. The firll 
day ilie came here, (lie could karce hear what was 
fpoken by thofe about her ; but in five days (he 
ieemed to be perfedly cured. 

I am» a^c, 

Patrick Brydone. 
Vot. 50. 4U Co/y 



ft , r r ♦ 

♦ 

Co^ of the feparau Paper befirt mmitmed. 

Robert Haigs, cf Coldbf^iAme, a labouring man 
of about 4f, ato* having been for ten days 31 of 
a regular tertian ague, at my defire underwent the 
elcdriod (hocks in the common way. After having 
ieoAnd. about thirty or forty very levere one8> he 
pew pale, and ftaggering for icveral ftcps, would 
' Save fallen down* had he not been fuDported* -He 
ifaoi leil intD a fweat, which oontinuea near half an 
hour. 1 defired him to come back the next mom^ 
ing, immediately before the fit, which he fiud came 
on about ten o'clock. He accordingly oame, and 
told me he had not the uTual fymptoms oreceding 
die fit. He was that day again Arongly eWkrifed} 
.and has been without any agtti(h fympCom ever 
finoe; viz, for the fpaoe of four months. 

The trutli of this is attcfted by 

KQ9B1^THAlQ%^tbepirJmcurf^L 

Ann Torry, of Coldin^iamey a ^oung woman of 
iftxmt 20, had a regular tertian (being the firft thne 
fhe ever had the ague) for near a fbrtoi^. The fit 
came on early in die momtng. She was eledhiled 
on her well day in the afternoon ; and the next 
morning, havme had only a flight ihtvering, fhe 

was 

8 
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•was elecflriled again about ten o' clock, and ha« 
had no fymptoni of the ague fincci viz, for threp 
months. 

Th^ above it atteAed hf 

Ann Torry, the per/on cured, 

Rob\ Brydone, Minifiir ^ 
CoU/tighame, 



XCV. Jn Account of the Black Affize at 
Oxhr Ay from the Regifler ^Merton Col- 
lege in that Univerjity» Communicated by 
John Ward, LL. D. mtb fom addi- 
timtd Remarhn 

* 

teaMay ts, IT -rioeffigiio(i) pnmo JiilUla raftiari^ 
>7S8* y Doug cuftos ct 06b Senms dif* 
aenianifit cum Decreto de condone et apfi^antia bi*' 
pettditt die Dominico fxfi feftum S'' Petn ad vinaUai 
pe vocata et oaoTeoieiite turba, morbus ille, qui ante 
^ttinque dies quamplurimos infeiUra^ diiHpatior et 
pcriculofior fiat. £teiuin if» 16, et 17, hujus JuUi 
^flgiDtant plus bolsiis treoeotl hombes % et ioiia duo- 
dedm dierum fpattiim jPBOCtai i«at (ne ^uid errem) 
centum fcholares, praeter cives non paucos. Teiii- 
pis fine dubio ralamilofiflimum et pknuoL 

(i) SkiiiiC||ft*Ctpoftealuudtail« 

4U 2 Nam 
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Nam quidam Icdlos difierentcs (2), agitad nefcioquo 
inorbi et doloris furore, fuos encodes bacalis caedunt 
ct abigunt j alu per areas ct piateas infanientium more 
circumcurfant ; alii in prorundam aqiuruni praeci- 
pitcs infi'im.t ; nemo tamen, fummo Deo gratia, dc- 
jpcranter pcrit. Franguntur omnium animi. Fu- 
giunt medici, non propter ncceffitatem fratrum, fed 
propter fc ct ciftas creati. Relinquuatur miferi. Do- 
mini, do(5tores, tt colkgiorum pracfedti, ad unuiii 
pene omncs abeunt. Cuftos nollcr, longe omnium 
vigilantiffimus, domi apuJ nos manet j in aegrotis 
omnem curam, laborcm, diligcntiam impenfus (3) 
coUocat ; die toto, et ncuttc etiam intcmpefta, eos 
fedulo iiivifit. Moriuntur c jiuihis (juinquc. Omnis 
aula, omne collegium, aat domi, aut ni Ma ad pa- 
triam, fuos habct mortuos. Mirari quis polilt muU 
titudinem ad medicaflrorum domos cum matulis ci- 
tato curfu properantiam. Pharmacopolarum etiam 
confervata fyrupos, olea, aquas diilces, pixhfes, cu- 
jufque generis confc^oiies, brevi£imo tempoce ex- 
hauita. Laborant aegfoti vehementifiimo turn capitis 
turn ftomachi dolore ; vexantur phrenefi 1 privantur 
inteUedu, memoria, vifu, audita, et caeleris etiam 
fenfibus. Crefccnte morbo, nan capiunt cibos, non 
dormiunt» ininif^os aut cufiodes nonpatianttir. Sem- 
per, vel in ipfa morte, mirae onim Arenuitas et cor- 
poris robur $ et co declioante, omnia modis impenie 
contrariis eveniunt Nulli complexioni aut confti- 
tuttoni parcicur ; cholericos tamen praecipue hie mor- 
bus moleftos habct ; cujus ut caufas, fic et cnras ig- 
norant medici. Natum fufpicantar multi» vel ex 

(2) Sic la regift. (3) Sic in re«& 

foetida 
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Ibeddo et peftilemi funlm e carcenbtts prodeuncrom 
lers (quorum duo vel tres font ante pattcos di«8 ih 
Ttnculis mortui) vd ex artifidofis diabolicis et plane 
papifUds flatibus e Lovanienfi barathro excitatis, et 
ad nos fceleftiflime et clam emiffis. Nam iili iblum 
ct hie et alibi dccumbunt aegroti, qoi in caftra^ et 
gu$J^, quam appellant, aula, qtunto et iexto hujus 
menfis adfunt (4). Aflifiomm judices, dominus 
Robertus BelU capitatis baro fcaccarii etc. qualem 



cae praritatis utcrque apertiffimi hoftcs et accrrimi 
▼indices: vioecomes Oxonicnlls comitatis (5), eqnites 
aurati duo, armigeri et pacis juiliciaiii o€bo, generofi 
pluresy horum non pauci famuli, omnes (uno aot 
altera exceptis) grandi^ Ht loquuntur, jurt^ ilatim 
pofl fere relidam Oxoniam mortui fnnt Etiitqsi^^ 
que fortiffimus, ita citifiime montar. Foeminae non 
petuntur, nec certe paoperes ; neque etiam inficitur 
quifquam, qtu aegrotorum iiecemtatibus fubmini- 
itrarit, aut eos inviferit. Sed at fiiit morbus hie in- 
figniter violentus, ita neque diu dnravit Nam infra 
unius meniis curricolura ad priflinam pene fanitatetn 
reftituuntur omnes $ ut jam denuo mtrari poftis tot 
fcholares, tot etiam eives, urbem et platens linteis 
capitibus obaoibulantes, et nomen denlentiiiimi Dtt 
noftri in omne aevum fufpicere (6). 

Viccffimo quarto Julii Joannes May, focius et 
artium magifter^ in ooilegio vitam £ait. ^pelitur 
in ecckiia. 




(4} Sic in legtft. (5) Sic in Rgift. (6) Sic in regi(l. 

Vice01aK> 
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Vloeffimo feptimo ejufiicm Browne detkut mod-i 
tiur in coUegio. 

Viceflimo odavo gaiileni Gtante portioosfta mo* 
ritur in collegia 

Viceflimo nono Dnus Lea^ eledus probatioiitriofi 
30 Jnlii* moritur in coUegb. 

Addttitmal Smarkt, fy Tho. Birch, D. D. 

Secret. R. S. 

CAmden» in his Annals of Qgcen Elizabeth (i), 
ohTerves, tbal aUnoft all, except women and 
children, who were .prefent at the ailizes at Ojcford» 
at the tiyal of RowUnd Jcnkcs, a Bookfcller there, 
Ibr feditious words, died, to the numher of about 
three hundred. Mr. John Stow, in his CArmticJe of 
Et^land (a), enlarges this number, and affirms, that 
there died in Oxford three hundred perfons, and in 
other places two hundred and odd, from the 6th of 
July to the 1 2th of Auguft ; after which died mt 
aay of that ficknefs ; for one of them infeBed not an^ 
ether : And this hiftorian agrees with Camden, that 
not any one woman or child died thereof. Dr. 
George Ethryg, a phyfician, who pradifed at that 
time at Oxford (3), in the 2d book of his Hypomne^ 
mata fiugdam dm aiifuot Utrot FauU JB^imt^, ftu 



(i) Page 285. edit Lugd. BaUv. 1625. 
?2} Page 681. edit. London, 1631. 

(3) WMini.ttAiidqa.UjuTefaLQBoa.lib.i.p.295. Md 
Ateii Osoo. voLI. ooL arr« 
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Obfervationit Medicamentorum^ qua hdc aUde in njk 
Junt^ prijfited at London in 1 5889 ia 8vo, mentions, 
that on the firfk night of the appearance of the dif* 
ieafc about fix hundred fick of it ; and that the 
Jieict night an hundred more were feized in the villages 
near Oxford. Lord Bacoo* in his Naturai Uifian^ evi- 
dently refers to this> and one or two more initances 
of the fame kind, in the following parage. Century 
X. N^, 9141. " The moft pernicious infcdion next 

the plague is tfaefmell of the goal, where prifoners 
'* have been long and clofe and naitily kept| where- 
" of we have had in our time experience twice or 
** thrice, when both the judges, that fat upon the 
** goal, and numbers of thofe, that attenaed the 
** bufincfs, or were prefent, fickcned upon it, and 
** died. Therefore it were good wifdom, that in 
•* fuch cafes the goal were aired before they be 

brouo.ht forth." We have hkevvife an account in 
Mr. Anthony Wood (4), that at the quarter- fe/Hon 
at Cambridge, in Lent in the year 1522, and the 
I 3th of the reign of Henry VIIL the jafliccs, gen- 
tlemen, and bajliifs, with moft of the perfons pre- 
fent, were feized with a difeale, which proved mor- 
tal to a conOderabie number of them ; thofe, who 
cfcaped, having been very dangerouily fek. Witii 
regard to the unhappy inftancc of the fame kind of 
contagion, which happened at the fcfTion in the Old 
Baily m May 1750, ice Dr. Pringle*s excellent work, 
intitled, Objervaiions on the Dijeajes of the Army m 
Camp and in Qarijon (5). 



(4) Hift. & Antiquit. Univciiitt Qmii^ tihiiiyca» 

(5) Page a80» a<i edit. 

XCVL 
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XCVI. A Defcriptim of the Plan of Peking, 

the Capital of China ; fent to the Royal 
Society by Father Gaubil, e Societate Jefu. 
Tranjlated from the French. 



Read 
I 



KiNO CHE. Thb Court. 

June « TN this plan are the inclofures of walla. 
X v^ hicli form as it were three cittcSi^ * 



Hoang (cbing. 



The firft is the imperial palace, or 
imperial city. It is called I^g tebmg 
or %1'e kin. The numbers 1 1, 1 7, 2 1 , ^^^t^ 
24., mark the great gates of Uus; 40-^ 
clofure. 

The feopnd iodofiire \& Miang 
iching. The oumbers 3i i8j jo^^, 
mark four great gates of m in*. 
cloture. ' t ^' "i-st 

The third inclofure is ICtng icbing^ 
or Royal City. The numbers 255, 
I, 99, 146, I73> 183, 188, ipp, 211, 
mark nine gates of this inclofure. 

■ 

At the ^ur angles tail and weft of the north aiij| 
fouth walls is a large paviIIioa,ii| i^^fft of ft 
treis. It is a kind of ahenal or ma^^zine of ' 
bows, guns, buckto, cuirtfies* fi 

non, &c. 

Obferve the angle made by the inclofure Heang 
Ubing on the fouth of the gate N^. S4.1 to the north 
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of N°. 260. The inclofure extends to the caft, then 
to the fouthj and contmues to the csdi, pailing by 
3. 

I. is the great gate Hien men. As you go on to 
the north, 2, 14:5, 214, arc dirce gates of a great 
court with magnificent walls. Thro' the gate 3 you 
enter into a court, where is the Tay miao N**. 7. 
There are repofited the tablets of the anceilors of the 
reigning emperor, and of the illuftrious fabjcdts dc- 
ceafed, who have ierved the dvnafty. This mim 
or palace is a vaft one, and well kept. At regular 
•times the emperor, princes, and great men, go thither 
to perf o r m ceremonies. 

N^. ^ uthtO^e ffi tan, where are performed, at 
itgiilar times, the ceremonies to the ancients, who 
have taught die art of agriculture. This palace is a 
very beattttftil one. 4, 5, 6, are the gates of a court, 
where the riguii and princes go frequently to receive 
the emperor's orders. There are nails for their re- 
ception. The mandarins give them tea to drink,, 
and mark their namea in a regifbr. When upoa 
the fixed days they cannot attend, they are te> 
quired to give notice of it. It is in this court, that 
the tributary princes, or their envoys, do homage^ 
and receive the prefents of the emperor $ which pre- 
fents are confidered as rewards. 

'N^. II is Ow men, the great gate with a beautiful 
pavillion of a confiderable height, in which is a large 
ht'W *. This gnte, with thofe marked N*'. 12, i-;, 
are thofe of the great court ^ whence going to the 



* When dw emperor goes out or comes iimo tbe padace, thi» 
hell it rung. 

VoL^jo* 4X north. 
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i:iorth, you enter into the beautiful anJ vai\ court 
Tay 1.0 tien^ the gates and galleries oi which, with 
the balconies, make a fine appearance. In this court, 
on the firft day of the year, and on other fixed days, 
the mandarins, according to their ranks, perforni 
the ceremony to the emperor, who is feated on his 
throne in the hatl called ^ay bo tien. This hall is a 
vaft and magnificent one. The princes, miniilers, 
and great men of the firft order, place themfdvee 
there by the emperor. It is in this hall, that the 
emperor gives audience to foreign princes and their 
ambafladors. You go up to this hall by magnificent 
fteps. 

To the north of T^ary bo tien is a large court, whither 
the princes, great men, minifters, and principal man* 
darms, go in turns every day, to receive the emperor's 
orders, or to prefent their petitions. To the north of 
this court are the apartments of the emperor, the 
emprefs, the queens, and ladies. The great eate 
the place, where thefe apartments are, is N*'. 23. 
All tneie apartments are in the fpace contained with- 

in the walls, which have this figure | ^ 

A 

At A is a beautiful gate to the fouth. The walls of 
the inciofure of the apartments of the emperor and 
emprefs are higher than thoie of the inclofures of the 

3ueens and ladies. In them are orchards, jets d'eau, 
owering (hrubs, and a great number of iinali cham?* 
bcrs for the eunuchs. 

To the weft of the court l^ay bo tien is the fine 
palace TJi ning kong. The emprefs-mother lives 
there at prelent Every thing in uus palace is beau- 
tiful* There are Uttie gardens very neat and well 

kept. 
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kept. At the caft of the T^ay ho tien 15 Ilkcwife a 
fine palace, where the prince heir, with his court, 
relided in the time ot the empcicr Kdnghi. It is a 
very beautiful palace, and highly ornatnentcd. 

In the inclofure of Kong tcbing^ or ^fe ktn, there 
are tribunals, a great number of magazines, mnnu- 
fa(5tures, the imperial apothecary's fhopand printing- 
houfe J fchools for the Chinefe and Tartar languages ; 
and fever al temples of idols, one of which, lately 
made for the lamas, coft immenfc fums. 

N°. 2(5, 28, 29, are the gates of the great inclofure 
called Kin ihan. It is properly a beautiful pleafure- 
houfe, which the prefent emperor has caufed to be i 
extremely cmbellilhed. There arc in it fine gardens ' 
with walks of trees, very rich and elegant apartments, 
halls for the muficians and comedians. From the 
mountain the laft emperor of the dynafty Ming^ 
feeing the city taken by the rebels, hanged himfelf 
on the morning of the i ah of April of the year of 
our Lord 1644. On the day before, the 14th of 
April, the empielb hanged herfelf in the evening in 
the palace. The mountain in Kin chan was made 
by art a long time ago. 

At the weft of the inelofurc Krn chan and T^fe kin 
obferve the great laos. ^4 is the peta^ or white py- 
ramid. This pyramid Hands on a fmall mountain, 
which makes an iOand. The prefent emperor has 
built there, in the form of an amphitheatre, I da 
not know how many apartments with covered and 
open gallerks, well buik, and in a good tafle : the 
point of view is cluurining, and the galleries, which 
ran over the Iake» are extremely beaatiful. There 
are two or three temples of idols, 53 is a fine 

4X2 building 
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building with a temple of idols ; and m it a ftatofe 
of Fo of an extraordinary height. It is of coppefi 
gilt, and coft great fums. 76 is a very beauti^ 
palace called Tng /<fy, with fine g^ens, fine haU8» 

and fine walks. 

^5 is the palace, in which is plaoed the tablet of 
die emperor Kaf^ bt^ grandfiither to the prefent 
emperor, who at regular times goes thither, in order 
to honour the memory of that great prince, one of 
the moil iliudrious and fixtuaate ibvercigns of the 
empire of China. 

8 1 is the houfe and ehurch of the French Jefuits. 
The houfe ilands in 39^ 55^ of nordiem latitude^ or 
pofHbly fome feconds more, and 114*^ to the 
of the obfervatory of Paris. This fituation, wiA 
regard to latitude and longitude, is founded upooia 
confiderable number of aftronomical obfervations. 
By means of a fcale, which may be made, we have 
the diftance between this houfe and the other parts 
of the city, noith and fouth, caft and weft ; as like- 
wife the latitude and longitude of all the places in 
the city of Peking. 248 is the houfe and church of 
the Portuguefe Jefuits ; 170 the houfe and church of 
the Portuguefe Jefuits * ; 131 the houle and church 
of the Ruffians. A little to the eaft of N^. 176 is 
a fmall houfe and chapel fur the Rufiuns iettkd at 
Peking for above feventy years paft. 

31 is Kou kou t* the Tower of the Drum » 32 is 



a* In thcfe two houfcs are Jefuits of other nations. Xhcy arc 
ed Portuguefe, becaufe thefe huufcs and churches depend on 
the mifliaii of the Jefuits founded hy die kiog of Portugal. 

t There are beaten there the Rve watchei Of tlie nig|rt^ Tbt 

luind it beani thro' the whole dtjr* 
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^cboffg Uou, the Tower pf tbe Bdl ; in which is a 

very targe bell j:. 

j/9 was fern^ly the palace of the fourth Ton of 
the emj)ero(r Kang hi after the death of Kang hi, 

'This pnnce reigned nnrier the name of Tbng tcbing. 
His Ton the prcfent enipcr(ir caufcd this pahce to be 
dcmolifhcd, and to be rebuilt with an cxti-aorLiinary 
magnificence. In the hall is the tablet of long 
tchtng J and there are in this palace i];rand apartments 
for the emperor, when he goes thitlicr to honour the 
memory of his father. The emperor has ercclcd 
here a temple of idols for the lama of Thibet j and 
there are apartments for nbove three hundred lama's. 
Thefe have Chinefe and Tartar difciples to the num« 
ber of two hundred. Here are taught, in the Thi- 

' betan language, called here Tan gout, the fciences, 
arts, mathematics, phyfic, fpirituality, and the pagan 
religion. In tliis beautiful inclofure there are iLitu- 
ai ici> aiid painters. This building is not at all infe- 
rior in beauty and magnificence to thofe of the palace 

. of Peking, or to tho£, which the prefcnt emperor is 
going on tp ere& in his pkifiire^houlei, . 

iSo Kffue be kUn is die inpcrisl college. The 
flreat.hflll» where Coniiidus is hoooured, is a very 
beauti^one. There are likewife halls for honomiog 

, the dliciples of this ^uloibpher and lemal eaunent 
Chinefe leamed men, whn have followed his doc- 
trine widi foooefi. The emperor goes ihidier fome* 
tunes to perform the ceremony to Conftictus as ma- 
tter and inftnidor to die empire. The avenncsy 



X 1^ eniperof of tbe laft djnafty Mn^^ biult thefe two 
snpciSt 

courts. 



[ ] 

courts, a'fid apartments, of Kaue be kien have a moll 
majeilic appearance. 

yo the Imaller obfervatory. 

1 08 the imperial (jbkrvatory, buiit by Kia bifjg, 
emperor of the lall dynaily Ming, 

i-;6 the tribunal of mathematics, Kin tien kien* 
137 the tribunal of mandarins, Ly fou, 

1 39 the tribunal of rites and ceremonies *, Ly fou, 
ig3 Ping pou^ the tribunal uf war. 

134. Kong pcUy the tribunal for public works. 

140 Hcu pQUy the tiibunal for the finances. 
142 the tribunal of princes, Tfong sin fou. 

J 68 Hing fcu^ tlic tribunal for ciiminal caufes. 

144 Li fiin yucn^ die tribunal for foreign nations, 
Thibetans, Elcuthians, RuiTians, and indeed tor all 
foreigiK-rs, who cuuie by tiie way of l aitary from 

- the well 

369 'Tou tcha Mien J the tribunal of the ccnforj of 
tlie empire. It hab under it the ^ro-uojis and mare' 
. cbaujj 'e:, 

2^3 the tribunal of Kieou men ti tcu^ or governor 

• of tltc nine gates, that is^ the governor of tlie c:t\ . 

185 the tribunal of the jrKlge of the city. This 
judge is here calkd Fou yn. He has under him two 
. judges named Tcbi hyt n. One of thcfe is the judge 

- of the diftriift called Ouang ping bicn ig"^. The 

- other is called the diftriot of t/ing bien 182. Thefe 

• diflridls are within the city and without it. What is 
, called at Peking tou is called elfewhere tcbifou. 



• The tribunals of the minlftcrs and grand mailers of the cm- 
perof'a houfe sre in the indofuK 7fi JttM, 

12$ 
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12$ is the tribunal of Ilan lin, or the chofcn 
dolors of the empire. This tribunal, called Han 
{inyuettf is a very confiderable one: it has the care 
of the regifters for the Chinefe hiftory. All the 
learned men of the empire, and the colleges and 
fchools, depend upon this tribunal. Here are chofcn 
the judges and examiners of the compofitions fur the 
degrees of the learned men ; as likewife thofe, who 
arc moft capable of writing vcrfes and pieces of elo- 
quence for the ufe of the palace and emperor. 

107 Kong ymn is the inclolure, where the com- 
pofitions are drawn up for the examination of the 
learned men. Here are a great number of little 
chambers or cells for the compofcrs, and fine apart- 
ments for the maiKiarins appointed to prefcrve good 
01 icr, and to prevent thole, who compofc, from 
making ufc of the compofitions of others. 

273 Tcboua kou ting is a pavillion, in which ib a 
drum. Mandarins and foldiers keep guard here day 
and night. In ancient times, when any perfon had 
not juftice done bim» md thought himielf oppreiTed, 
he went and beat this drom$ at the found of which 
the mandarins ran, and were obliged to cany the 
complaint of the party opprefled to the great men or 
inimuers. Upon wfaich information was taken of 
the fad, and juftice done. At -prefent the* ufe of 
this drum Is aboliihed i but it has been thought pro^ 
per to prefenre diis ancient monument of the Chinefe 
goTcroment.. 

a 17 Ti fntang miao is a palace, wherein are the 
tablets of a great number of the ancient emperors of 
China. At the time of the equinoxes the emperor 
goes thither to perform the ceremonies to thefe de« 
6 ceafed 
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ceafed emperors. See the notes on the Ti ouang 
miao, p. 72;^. 

92, and the continuation of the buildings to the 
north, contain the magazines of gunpowder, liilt- 
petre, and nitre. In the city are many other maga- 
zines. I do not name them here. They have their 
numbers. Thefe magazines are of cloth, mats, fkins, 
oil, wine, vinegar, wood, coal, porcelain, tea, varuiilv 
lilk. &c. 

The city ib divided into eight quarters for the 
bannieics of ihc Tartars Mantcbeou^ the Tartars 
Mongou^ and the Chinefe called Han kun, who fol- 
low the Tartars Manicbeou^ and ftibmkted to them 
wbco they enlmd Chiiuu Since tliat tiaie the Chi- 
nefe Han kun are beoooie numerous and powerful. 
Theie eight bannicries are divided by this means as 
it were into twenty-four ; viz. eight of MaaUtecUf 
. eight of Mtf^ou^ and eig^t of Han kun. Each ban- 
niery has its officers^ magazinas, and arlenal» Theie 
are pretty fpacious inclouuesy each of which has it 
number. 

54 is an indofure, in which are kept tyg^ 1 and 
340 an incloiure, wherein are elephants. 

65 fjanyuiH b an indofure for filk-worms. 

147, 150, Iff, are public granarin, very wdl 
built. Without the g;stes 146, 173, are many of 
theie public granaries ; as alfo in the environs of the 
city to the north, fouth, eaft, and weft. The largeft 
and mofl magnificent are in the city of To^g tcbeoa^ 
four French Leagues to the eaft of Peking. 

37j 38, 4J, f 2, i4» i9» 60, 66, 80, 83, 84, 8f, 
5)1, 93, 117, 118, 152, 154, 156, 160, j6f, 178, 
196, 203, 2io» 2if, 2i8« 225, aa^^ 230^ 2J0, 255, 

a6z> 
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dtf tiiefe nairiben maik temples of idoU. Sdvne 
of nombm mark halls for hooooring of illuil. 
trioQs deoeaibd peribiis ; bot of thefe there are only 
« Ifew. There-are ievenl Imall mis9f whkh are not 
fiiambered. la the Chinefe aty^ m die fiiburbs, ai*e 
many lemjpies of idols s and fome even an the em* 
peror'c palace. And almoft dl die pa^pes of the 

33> 3i» 3<> 6«> <^4> <^r. y«> J05>» 
ta«, lis, 134, 135, i3^>Mr* «35h «40» *4i. «4a> 
144, i8o, iSfti 185, tio, 44a, 453. 443, 451, 

*54> ^53» ^54. aip* 445«, 2<^^ 470, 

471, 4p7, thefe numbers mark dhe tribanalSy as 
veil thofe, which I have already meiitlonedy as many 
«ilher iubaltern ones, whkh depend on them. There 
is one for die phyficiane* 

lot, xi5^ 141, 134, 145, 14^, 146, I4p, 
t6t, 1^4, i66, 171, 174, 175, ty6, IJ4, 154, 1^5, 

404, 408, 405S 41<S, 440, 441, 414, ^37* ^38, 

430, 441, 444, 447, 445), 263, 2(^4, man-k the 
puaccs of the princes <^ the blood, who are divided 
mto feveral dams '^ng mmigy ngitii of the firft or^ 
deri Kun ouang, reguli of the fecond order 5 Pey Ar, 
of the third order i Pty tfi, reguti of the fourdi 
Older $ KMgy or counts, divided ftill farther into 
other claiTes ; and ^Qi^g kurt^ or generals of armies^ 
divided liJcewife into other ckiftat 

Some years ago the emperor caufed to be meafured 
dw ciroMiiference of the walls of King (ching^ of 
Moang icbingj and of He iin^ &c, as likewife the 
breadth of the ftreets, the A)ace filled by the mu», 
our three churches, that off the Ruffians, palaces^ 
€f r. Tiie Ciiineie ^ty was not meafured, A draw* 

Vol. 50. 4Y ing 
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Jng of all this was made at krg^, and then re- 
duced to a fmaller fcalc, as it appears here. I 
will not undertake for the perfe*!): exadtnefs of it, 
•either iu the meafures or the redudlun. All this is 
■by a Chinefe hand. The foot made ufe of in this 
inenfuration is to that of France as 1000 to loid. 
1800 of thefe feet make By the fcale to be 

feen in the fmall plan, and from the dimenfions of 
the fouth and eaft walls of King tcidf^j may be de- 
duced all the dimenlions. The circumference of 
the walls of the Chinefe city has been formerly mea- 
fured, and well, by feveral meafures ; and the refuk 
of them may be feen here by the fcale. 

The fouth wall of King tcbing is from eafl to 
wefl eleven ly and near a third. The eaft wall from 
north to fouth is nine ly and fome paces. So that 
the city is not fquare, as feveral perfons have written. 

The perfons employed by the emperor to meafurc 
did not think of meafuring the fpace, which con- 
tains the houfe and church of the congregation dt 
propaganda fide. This houfe and church are fituated 
to the fouth between number 207 and a fmall bridge 
to the weft of number aoi. 

In the accounts fufficient mention has been made 
of the walls and gates of the city of King tching% 
for which reafon it is not necei£iry for me to &y 
any thing concerning it. 

In the year of our Lord 1267, the Tartar em- 
peror Kouilay ban (in Chinefe Tuen chi tjou) buiU 



* The feet wn diflcrenC in China i but 1800 feet tlwayt make 
s ly. AocQiding to die flwaTiise of Ifac foot die 4^ will be gFcatfer 
01 ie6« 
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ihe city called Ta foN. It is the principal part of 
the prefent city of King fching. It contained the 
Kin cbun^ a palace Tng tay^ Hoang tcinng^ life 
kitty &c. the walls of the city, an obfervatory, the 
towers of the Drum and the Bell. long em- 
peror of the laft dynafty Tay ming^ made great altera- 
tions in the city built by Tuen cbs tfou. 

In the year 1406 the emperor Tong lo undertook 
to build ftrongerand higher walls, aiic! more magni- 
ficent gates, to the city; to rebuild the Hoang tcbing^ 
the emperor and eniprefs's proper habitation, and 
the fcvcral parts of Xfe kin, the courts, hall of the 
throne or of Tay bo it en, the Kou leou, the Tcbfmg 
kou. He undertook alfo to build the Sien nong 
tan and Tien tan, which are now in the Chinefe city. 
On account of the wars with the Tartars, the works 
undertaken by Tong h were not Eniihed till the year 
of our Lord 142 1. Since that time, in the Kin tcinn 
fome alterations have been made in the palace, and 
a good number of new miao and palaces have been 
built. The emperor Kia tfing built the Chinefe city 
in the year of Chrift 1 5^44. 

The gates and walls of the Chinefe city are not 
all equal in beauty to thofe in the city King tching. 
The ftreets are neither fo broad, nor fo well kept in 
repair. More than a third of the fpace of the Chinefe 
city is not inhabited. It conlifts only of fields and 
gardens. The Ipaces occupied by the Sicn ?iong tan 
and tlie Tic?? fan arc vait ; and between thef? t^vo 
there is a very broad road. In this Chinefe citv are 
fome niofques for the Mahometans. The inhibited 
part of this city is much more fo than the city irking 
tching and H-ar?- tc/.'/n^. In the Chinefe citv are 
vaft inns for thoie, who come out of tlie fouthcrn 

4Y 2 provinces 



proviiic€s to Peking. Here ai-e likewife a curious- 
manufadture of licou !y or Chinclc ?zuil6, rich mer- 
chants of women's ornamciit-, of gold, of the plant 
gin chcn(r lb much cllccmcd a,iid fo dear here, of 
variiiuicd furniture, ti:.i, ilufis of vaUie, &fc. Th« 
bookfeUers fliops arc alfo in this city. It is to be 
luinaikcd, that t:;'L waih ui the ChiiP-^fe city and 
King tchiug do not run dircdlly iiuidi and fontli i*iid 
call and weft, but decline towards the north- weft 
2;** 30', and as much fouth-eaft. It is probable^ 
that the archUodW employed ia dired;ing the buiki- 
iog of theft walk siade vkd t. eompafi> aod tlMli 
tbe declinatunion of dm oeodlc ww thta what it 
mentioned j^fxre^ 

Wbiit I hm. £ud of Aft of the eky w like* 
wife to be Uoik of the wi^of fiMiv aad of 
tfit king. 

Atthetkneof biiildio{;t]iocity K/^/^^ ani 
tfcoChijieib ekf, the Chuiefe awoDomecs. very vdll 
iioderflood, that the ooith and £buib the eompaio 
was not the north, and foudi of the heavens at Pekuw $ 

thq^ knew, that the needle declmed to the vtotSt* 
weft and fouth-eaft i but that ilua decUoatyon was 
not confiderabie. 

Without the gates of the Chuiefe city, and of 
King tcbingy I mark the fuburbe ; which arc very 
ibU of people and merchants, and like fo isioy cities. 
In moA of thefe iiiburbs. there axe fine temples of 
idols. 

The Sien nong tan in the Chinefe city is almoft 
fix ly in circuit. Thefe three words figoify^ The hill 
of the ancient huibandmcD. 

The emperor goes thither every jrear in. the %ring 
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to tin the ground, and facrifices on that hill to hea- 
ven. The emperor's apartments tliere have nothing 
Oiagnificcnt in them ; but the ceremony of plough- 
ing ib a folemii and curious one, and deferves a par- 
ticular dclcription. The emperor tills under a Imall 
covering of mat. When he has ploughed about half 
ail hour, he afccnds a large alcove, from whence he 
fees the princes, great men, and mandarins, plough 
in the fields, which arc not covered with mats. 
"While tlu cmiXTfir is ploughing, a good iRimbcr of 
peaianta iiiig aii*.icnt longs on the importance of 
ploughing. The emperor, princes, and great men, 
are drelTed in the habk of plough-men» and their 
indrumcnts of huibandcy are very neat, and kept in 
& siae^ine. There are granaries for the-gjrain pro- 
duoea hy this tillage ; and it is carefully remarked, 
that the grain firooi the empcror^a tilkge is much 
better dian that from the k^XHir of others. From 
this grain are noade feveral cakes for the various ik- 
criftces to Heaven or C&r«^ //. The emperor pre-r 
pares hlmfelf for this ceremony by fading, prayers 
to heaven, and a kind <^ retreat : and the intention 
of it is tx> keep up a memorial of thofe times 
which the imeesthemfelves tilled the grounds This* 
ceremony is of the higheft antiquity in China. 

Over againft the Sien nong tan is the Ti^ tan, or 
Hill of Heaven, near ten fy in circuit. Bvery thing 
here is magnificent. The emperor goes thither every 
year at the winter folflice to facrifice tp heaven, lit 
prepares him£elf three days for this ceremony by 
fafting, in a palace of Tien tan, caUed the palace if 
fafiiag. The hiU,. on which the emperor facrifices, 
i^OMignifioemlyadoraed., At the four avenues nrs 

beautiful 
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beautiful triumphal arches of fine marble ; and the 
hill is afcended by elegant fleps. In this ceremony 
are introduced many ufages contrary to the ancicbt 
Chincfe do(5trine concerning the facrifice to heaven. 
On the day of the winter folftice are added the ho- 
nours paid to the five planets, that is, to their fpirit. 
Thefe ceremonies added to the facrifice to heaven are 
not very ancient. There arc likewife honours to the 
firfl fnindcrs of the reigning dynafty. At fcveral 
other tim'js the emperor goes to Ticrj tan to perform 
a facrifice to heaven^ and to honour his deceafed an- 
celtors. 

To the north of the Hill of Heaven is a large and 
high terrace, on which is a mod magnificent hall in 
honour of Chang ti^ or tlic fovcreign Lord, and of 
lji;= ancellors. On the frontilpiece of this hall the 
prcfent Tartar emperors have caufed an infcription 
to be placed to cai han^ or the Lord of lieaven. 
To this Tartar infcription anfwcrs the Chinefe cha- 
mber Kien\ which has the fame meaning as the 
character T/>;/, lic.iven ; and it fignifies the Charig 
tiy who is intended to be honoured in this hall. The 
tablet for the Chang ti is in a place, which flicws, 
that the lionour paid to Chang ti is of adiiicrcnt idnd 
from the honour paid to anceflors. 

Without the eailern gate of King tching^ N®. I4f, 
is Ge tan J or Hill of the San. At the vernal equi- 
nox the emperor fends hither a prince or great man 
to honour the fun, that is, the fpirit of the fun. This 
inclofure, tho' elegant enou^^h, has nothing very rc- 
marlcable ; nor is the ceremony very ancient. 

Without the north gate of King tching^ at N^. 
183, is Ti tan, or the Hili of the Earth, At the 

fummer 
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inivimcr folftlce the cinpcror goes thither to ficr: "icg 
to Li.c cj: th on the hilh Many of the L.arrxJ ui.ii 
at prcla t diftinguilh this iacrifice in the 7/" tan from 
the facL^i.c in tlic Tien tan. But, according to the 
dodrine of Confucius, the facrifice to the earth has 
the fame objcd: as the facrifice to heaven. In both 
the fuprenne Lord Chang ti is to be honoured. I do 
not know, whether the emperor adheres to the pure 
doctrine of Confucius, and whether he does not pre- 
tend to honour the earth, or fpirit of the earth, by 
performing a facrifice, which originally had for its 
objc<5l the Chang ti, as we arc aflured by Confucius. 
The inclofure of Ti tan is a vaft one but is not at 
all equal in beauty to the Tten tan. 

Without the weftem gate of King tching^ N^. 
.All, is The tan, the Hui of the Moon. At the 
autumnal equinox the emperor fends thither a prince 
or great man to honour the moon, or fpirit of the 
moon. This ceremony is not very ancient. This 
inclofure is a neat .one, and pretty large. 

Between the two north gates of King tching, N**, 
183 and 188, is a vaft efplanade for the exercife of 
the troops both horie and foot. 

To the north of this efplanade. are two beautiful 
temples of idols for the lamas. Thefe two monaf^ 
teries are very elegant. The emperor and the Tartars 
Mm gou lay out great fums on mc^ two monafteries 
and the two temples of the lamas. 

In the year i x 1 1 before Chrift, Ou ouang^ founder 
of the dynaily Tcbeeu^ nominated his brother TcLao 
kong prince or Ten, Ten is the ancient name of a 
pretty extenlive country, in which Peking Aands. 
This prince of Ten budt a city there, a league and 

half 
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half ibiuh-weft of the city King iching. Thit city 
wM called Ihi king^ or the court ot* Ttn^ It became 
afterwards confidenible ; and the prince of Ten ?ery 
powerful m the country of Petcbeii and Leae tong. 
In the year 222 before Chrifl the ctaperor TJin cbi 
hcatig dedroyed die power of the princes of the 
defcendajits of Tchao hng^ and fcized their domi- 
nions. The founder of the dynafty Han deftroyed 
the power of tlic fiimily of Tjifz cbi Ix/ing. In the 
time of the dynafly Tjin^ before the Chriftian aera, 
and of the dynarty Han^ the city of Ifv; was asi im- 
portant government, on account of the neighboui liood 
of tiie I'aftars. Some time after the dynallv Han 
feverni Tartar princes Si en fi made themfclvcs matters 
of the country of Ten, During the dynally of Tang 
the citv of Ten was ftill a confiderable one. After the 
dedrudion of that dynafty the Tartars Ki tan * made 
themfelves raaflers of Tartary, and the provinces of 
Chanf)'y Petcbfliy and Lcao toag. Their power was 
formidable to the Chinefe, Their court was in the 
city of i t7/, which they adorned and inlarged. Theie 
Tartars had, like the Chinefe emj^erors, tribunals j 
one for the matiiematics, and another for hiilory-J*. 
'i'hey had likewife fome illuib-ious princes, and kept 
fume corrcfpondence with the Caliphs. 

Tlie- Tartars Nuntche dcllroycd the power of 
Leao, Their court was alio at 2(7; j and they made 
it as magnificent and large a city as Peking is noir. 
The Mqgol Tartars ddlroycd die empire of the 



♦ This power is called in China the dynafty Ltao, 

f 1 here is extant, in the Chinefe a: J Tzxtil jMufUibtnt laA* 

iag^ aa hiilory of tiic d)'aaiiy of Kt tan, 

NwHcbe 
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I7uniche or Kin. Their court was at fiiit at Ten; 
but the Tartar Mogol emperor KouhUiy dcnioliilied 
that city, aiKi built what is now called Ktng tchuig : 
lat leail King tcbing is a good part of the city built 
'by Koublay^ which was fomc ly larger. The em- 
jperor's palace was likewile larger. 

This city King tcbing is that, which Marco Paulo 
calls Cambalu, Car is kban^ which lignifies a king-, 
and balu is a corruption of an old Mogol word balga^ 
•or balah^ which fignifies a city : whence is formed 
the word balgafan in Mogol or Mongou, which fig- 
nifies city. Kban balu^ or khan balouy lignihes the 
royal city. King tcbing, in the time of Maico Paulo, 
was the capital of the empire of China. The Per- 
sians and Arabians, from the Mongou word kban 
halou^ or kban balgajun^ or khan balgn^ formed the 
word kban balik or khan balek^ wdiich fignifies a1fo 
the royal city. Tliis name was given by the ealkra 
people to the city oiCaifongfou, the capital of Honan, 
-and to that of Nanking^ tlie capital of Kiangnan, at 
the time when thefe citicb were the court of princes. 
This name was alio given to the cities of I'artary, 
when forae powerful princes kept fometimes their 
court there. What 1 have remarked concerning the 
words kban halik^ kban bahky kba?i balga. Sec. is to 
he applied to the words ordo balik, ordou balik. Ordo^ 

ordou, or ofto, fignifies royal, imperial, in theMo* 
gol or Mongou language. So ordou balik figjnifics t 
court, a royal city ; and thefe words are in faift the 
names of fome old cities, where the Mogol or Mon- 
gou kings kept tlicir courts. 
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Remarks on N^. 5, Fan king tchang ; which k 
the place where the foreign daificai books arc- 
kept. 

Tcbang Hgnifies magazine, or large placei wher» 
any thing is contained. Fan fignifies manger or fo- 
reigner I and king fignifies a clafiical book. 

The Jews of Ca^ongfiu^ the capital of Hman^ 
firft told the Jefuit miffionaries, that th^ conceived* 
that the Hebrew Bible was preserved at Peking in 
the place called Fan tcbar^. Theie firft mffio- 
naries negleded to make a fearch for it at Peking* 
or did not think of it. But it did not efcape the at- 
tention of Father fioavet» a French Jefuit* who went 
to F$n king tchang. The antient place, where 
foreign books were kept* had been deifaro^ed \ and 
thofe books renokoved into a neighbouring miao^ where 
there wore bonzes. Father Bouvet went to this mia9 
with two other French Jefuits j but they found only 
the Koran, fragments of the claflical books of the 
Indians, and the clafilcal books of the lamasj the- 
whole in bad condition. Father Bouvet thought^ 
that he faw in an old coffer Chaldee, Syriac, and 
Hebrew chanwfters. The bonze would not fhew the 
place, where Father Bouvet thought that he had 
leen thofe chara&is, which, on returning to the 
miao^ were not found. Tlie emperor had ordered 
the bonzes to /hew every thing to Father Bouvet.. 
Ail the clafiical books were afterwards removed to 
the palaces the miao was demolKhed; and there 
remained nothing but the name of Fan king tchang. 
When I paiied thro' Caifingfcu^ the Jews* in the 
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prefence of Father Gozani, who.ferved me as Inter- 
preter, affured me, that I ftiould find the Bible in 
the Fan king tcbang. Thefe Jews had not been at 
Peking. What they laid was in confoqueaee of what 
• they had been told by old Jews, who were deccafcd. 
When 1 arrived at Peking* I made inquiries myfclf, 
and caufed inquiries to be made by others ; but I 
could not find the Bible. It is not yet an hundred 
years fince there were at Peking fome Jewiih fami- 
lies ; which afterwards turned Mahometans. A 
Mahometan, who was a man of parts, aiTured me 
feveral times, that the Bible was in the poifeinon of 
the Mahometans here, whofe ancedors were Jews. 
But when, In confequenoe of what he faid, inquiries 
were made, nothing was found. This Mahometan 
informed me likewife, that he had made inquiries ; 
but if he had done ib» his refearches proved unfuc- 
cefsful. 

Remarks <m the Ti ouang miao> 217. 

1. The emperors, whofe memory is honuurcd 
there, are 

The emperors Tou hi\ Chin Nong^ Hoang ti. 
The eaipciuis Chao hao^ Tcbouen biu, Ty co, Tao^ 
Chun, 

The emperor 2w, the founder of the dynafty Hia^ 
and thirteen other emperors of that dynafty. 

The emperor Tcbing tang^ the founder of the dy- 
nafty Change and twenty-five emperors of that dy- 
nafty. 

The emperor Ou ouangy the founder of the dy- 
nafty Tcbeou, and thirty-one emperors of that dy- 
nafty. 

4 Z 2 The 
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The founder of the dynafty HaUy and twenty 
emperors of that dynafty, who arc called weAern 
Hattf cailern Jinn, and later Han, 

The founder of the dynaily ^ang^ aad fourteen 
emperors of that dynalli.^. 

The founder of the dynaily ^^^^^gy a^nd thirteea 
enipcrors of that dynafly j which is called the noidi- 
ern Song and the fouthern Song, 

Gen trhis khan^ or 'lemoug in, the founder of the 
dynafty ^^^iv;, is the dvnafty of the Mongol or Alo- 
gol Tartars. Bcfidcs the louadcr of this dynafty, 
there are ten other emperors of this dynaily, whole 
memory is honoured in the Ti ouang miao. The 
four lirft emperors of this dynafty, viz. Gen tcbis 
khan, Ogo tay^ Kouey yevou^ and Meng ko^ reigned 
in the northern provinces, and had not conquered all 
China. The emperor Cohilay, or Koublayy in Chincfe 
Tuen cbitfoUy completed the conaueft of China. 

The founder of the dynafty Ming, and the ekvea 
emperoFS of this dynafty. 

The emperor Ogo tay^ the fecond of the dynafty 
Tuen^ completed the deftru^ion of the dynafty of 
the eaftem Tartars, called Kin, It reigned to the 
north as long as the dynafty Song reigned to the 
foiith» In the 7# ouang miao is honoured the me> 
mory of the founder of this dynafty Kin, and four 
other emperors of it. 

The founder of the Tartar dynafty Kin deftroyed 
the dynafty of the Tartars Ki tan, called Leao^vfhich 
conquered a great pai t of Nofth China and Tartary. 

In the Ti ouang miao is honoured the memory of 
thio Tartar dynafty Leao, and five other emperors of 
the Tartars Ki tan^ whofe country was Ia diat of 
Parin in Tartary, amoag tlie Mongou or Mogok. 

7 CoMtinua^ 
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Coniimtation of the Remarks on tte.Ti owuig oiiao. 

a. In the palace of Peking, and elfewhere, there 
arc great halls, in which honours are paid to the 
memory of the deceafed emperors of the reigning 
dynafty of the Mantchtou, The firft and fecond em- 
peror reigned in Eaft Tartary, The emperor Chun 
tchi began to reign in China. If we reckon thepre- 
fent emperor in the number, there are fix emperors 
Mantcheou. Father Couplet, and others, are mif- 
taken in reckoning one more. This error was oc- 
cafioned by the years of the reign of T^y hong, the 
fecond emperor, having had two name?. Father 
Couplet, and others, took tlie two names of the 
years of the reign for the name or title of the two 
emperors. 

3. In the 'Ti ouang miao is honoured the memory 
of fomc iiluiliious perfons in the different dynafties. 
The fame is done in the hall, where honour is paid 
to the memory of the deceafed emperors Montchcou : 
and there are there tablets for lb- many iliullrious pec* 
fons among thofe emperors. 

4. In the Ti ouang mtao are placed none of the 
emperors of the dynafty Hin before Chrifl, nor any 
of tliofe between the dynafties Tung and Han^ nor 
of thofe of the five fmall dynafties after that of 
Tang, Befidcs, in each dynafty there are fome em- 
perors, whoie tablets arc not placed in the Ti cua^ig 
miao. The reienino- dvnaftv has not thoujj;lit it a. 
duty to pay honours to thofe emperors, but con- 
Cdered them as unworthy the pompous title of Tin 
ije^ or Sons of H^avetu 

f. Th^ 
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5'. The Tartars Sien pi^ who came from the con- 
fints of Lciio to fig and Mongol or Mogol Tartary, 
had hords named To pa. One of thelc Jiords made 
theinfch'es maftcrs of Tartary Leao tong^ and of fe- 
veral northern provinces of Chma. This Tartar 
power has the Chinefe name of Outj. It has pro- 
duced feveral great princes. The year of Chrift 386 
is reckoned the firft of th.it dynafty *, which reigned 
above 180 years. I dn nut know why the reigning 
dynafty has not placed the name of any of thefe 
emperors in the li ouup.g rritao. 

6. If we fuppofc, firft, that all the books of the 
hiftory of China ihould he loll, or the contents of 
them Ihould not be known in Europe ; and fecondly, 
that the catalogue of the emperors, who are men- 
tioned in the Ti ouiin^ miao, rtiould fall into the 
hands of iomc European ciiiics ^ it is probable, that 
fuch a catalogue would occafion many falfe rcafon- 
ings with relation to the fucceffion of the emperors, 
w ho have reigacd in China. 



Of wlucti dyoafty there is extant a very curious iiifi«iy. 
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XCVII. An Atte^vpt to Improve the Manner 



* X Hales, from whom mankind has 
received fach benefit by his ufeful application of 
ventilatara, being inclinra to extend its ufe to thofe, 
who work in mines at great depths under ground* 
where the lives of many are loft by damps and noxi- 
ous vapours^ occafioned by the want of a free cir- 
culation of air ; and finding by experience, that ven-» 
tilators worked by wind do not operate above one 
diird part of die year, and in calm hot weather, 
when moil wanted, do not operate at all \ did mc 
the honour of applying to me for afiiftance in con- 
triving a machine to work die vendlator, by the help 
of the fire-engine, which is now generally uied in all 
mines for drawing off the water ; and which I have 
accordingly attempted, and hope it will anfi^ the 
purpofe. 

As the lever of the fire-engine works up and down> 
alternafelyf and performs at a common medium about 
a dozen ftrokes in a minute, it was neceifary to con- 
trive ibme way to make the beam, tho' moving al- 
ternately, CO turn a wheel conftantly round one way, 
and alfo to increafc the nuinber of ilrokes to fifty or 
fixty ID a minute» 




S I R, 




reverend and ingenious Dr« 
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The model of a machiDe fbr diis purpofe is com* 
pofed of four wheels of dURsfent fizei, two clicks, 
three pinions, and a fly i which is put into motion 
by the part of a whed fii€d to the atch of die lever 
of the fire-engine. 

The wheel, which is turned the larer, or rather 
moved up and down by it, is lode on its aAor i and 
likewife one of the roohetSy and the wheel next to it. 
The outfide rochet and outfide whed are &ed on 
the arbor. 

There are two pinioo-wheek £xed on the arbor; 
one on each fide, near the^edfe of die whed moved 
by the lever, which turns them. 

There are alfi> two did»i one fixed to the great 
wheel, the other to the frame. Thefe exdiifive 
die wheel that moves the fly. 

The efled isy 'Whea the lever moves the whed 
downwards, its click ibroat the rodiet fixed on the 
arbor to move -along with it^ and the other wheds 
^ fame way. W&n it moves upwards^ the dick 
fixed on the firame ftop the laiger rochet* and the 
whed nestt to it, whicn are pmied together. This 
wheel 1>eing ilopped, and toe great wheel carried 
upwards by the lever> the pinioa towards the edge 
of the great wheel is forced nwnd it, and moves 
the pinion on the ether fide the great whed ; which 
fpinion moves the whed fixed on die arbor, the con<- 
trary way to the great whed, which is carried up» 
wards by die lever. 8y which means, the arbor is 
ooolfauitiy turned die fiune way, when die lever of the 
fire-engine is moved dther upwards, or downwards. 

Upon the arbor there is alio another great wheel 
fixed, which turns a pinbn : on die arbw of which 

pinioa 
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puumi is a crank to mbve the vendlator, and alfo a 
m the .end, to help the motion of the crank, 

y/MAi in the indM-li ttnrncd three 6mes for each 
ftroke .of the lever, and may be increafed or djmi^, 
ififheS; /aiccording to the in the, 



' The number of teeth in the great wheel moved 
the lever is fixty-fix^ bat need not have tea||^ 
llbove half way round. 

The wheel fixed to the rochet has thirty-thre^ 
fcetli, and its pinion eleven. 
^ The if^ieel fixed on the arbor, on the outfide, hzi 
twenty-four teeth, and its pinion fixtcen. ' 
' The wheel, which turns the fly, has ninety teetb^ 
and the pinion turn'd by this wheel ten. 

The greater the number pf teeth ia the jochcts. 
the better. ' ^ ^ 

This machine may alfo be applied to other ufeful 
purpofes at mines ; and it may be eafily made tp 
turn a mill to grind corn •, or to turn a wheel to raife 
coals, or whatever clfc is wanted to be raifed froni 
the mines. As I have not met with any thing of 
the kind defcribed, I take the liberty of defiring yoii 
to lay it before the Society ; and I hope may 
ffladkfomewayu^e^ V" ' ' - I 

; I am. Sir, i • " ,*.*.'••. * ' 



/ ■ ••Your moft obeSflDt'lminbla Scnran^ 

'jt^ulf^i. - - - • •• Kca.Fitz-Gcral4'.; 



The wheel A {Ta5. 26.), which is turned by the 
lever B (Tali. 2y,)i or rather moved up and down 
by it, is loofe on its arbor? and likewife one of the 
rochets C {Ta^. 25.), and the wheel next to it D. 
The outfide rochet and outiide wheel ace ^ed 
oa the arbor. 

There are two pin ion- wheels G and H fixed oa 
one arbor ; one on each fide, near the edge of the 
wheel A, moved by the lever. 

There are alio two dicks a and ^ j one a fixed to 
the great wheel A, the other 6 fixed to the frame. 
Thefe exclufive of the wheel I, that moves the pinion 
c, on the arbor of which, the crank and fly 
27.) are fixed. 

The effed is, when the lever B moves the wheel 
A downwards ; its click a, forces the rochet fixed 
on the arbor K, to move along with it, and the other 
wheels the fame way. When it moves upwards, the 
click ^ fixed to the Sframc, flops the larger rocket C, 
and the wheel D next to it, which are pinned toge- 
ther ; and as the wheel A is carried upwards by the 
lever, the pinion O towards the edge of it, is forced 
round the wheel D, and moves the pinion H, on the 
other fide the great trhed A, which moves the whed 
^findcmtfaearfaorK. llieoQotr«y way to the wheel 
A. By wbichiiieaiUt llieailiorRiscamlantlytu^ 
tbefiiiiewafyWiiantkeleverof diefii«-en^eiiM^ 
other Qpwircb) or cbwnwiidt. 

The pinioii G, by bdng made proportioftflly 

ioMHcr iW Ae piaiqpi H> teps tbe ftito K fa 

fame 
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QusiC {miAndk of mQCion, wliea the lorar 43 moved 
upwards, as downwardak 

The wheel I, fiied op die ai^ .R, turns 
die piniaii on the arbor of which Che crank d (to 
move the Tencaator), and the fl;^ ^ (to help the mo- 
tion), ace fixed. The pinion A is turned Oxee times 
by each alternate mdion of the leveri which may 
be incieafed, or diminiflicd» according to dip mmbcr 
of teeth in die pinbn c, ' ' 

The number of teeth in the wheel A is (bty-Bx^ 
but need jiot be toothed above half wsf. Inilead 
of diis wheel theie mtg|ht be a barrel* mth a chocd 
Touad 41; fisKd at each end of the arch of «he Jeftr^ 
and prcjedUi^ fomewhat from it$ which, by the 
motion of the lever, wotdd wqtJl in die fsime man- 
ner in other reipe^ and he eafier madfiii and at kis 
exprace* 

The wheel D ixed to the rochet C has dur^-thiee 
teeth, and its pimon G eleven. 

TheiKhed F £xed on tlie arWX Juas twenty^ 
four teethj and Its pinion H flxteen. 

The greaser die jiumbec of ieedi in die codiets, 
the better. 

fa^. 26. contains tlie plan (in parts) of die whole 
machine ^cept the Jever B,aiui £j e, which are ia 
Tab, 27. 

Tab. 27. alfo contains the elevation of tlie arbor, 
with its different fixtures viz. 
Fig. I. The rochet C and wheel D {Tab, 26.) fixed 
together. 

2, The outfide wheel F that works the pinion- 
whcd H (Ttf^. 26). 

S A a Pig, 
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Tig. 3. Tte m> ^iiiibn^Wheels H and G (Tn j, i6.) 

«^ fixed on, their arboc ■ " 
, , 4. Ttie^fiim^ foed to the wheel A (Ja^. 26.) 
^ * ,by means oftwo cocks IT ahdw (74^,26). 
5.' The arboTi with the wheel L and rochet E 
' fixed} / the piace^ Whm the wheel Kh 
: feed. . ' 

* ' 6. Th» efeiratloa bf the vAnAi vbot. 
- • , ♦ • 

i^. Thereitivatibn of the whole machoie, tbe 
levef E{Ttf5»a7.) working the wheel A a6)« 

.1 (^ai* ad.) a thin piece of tnetal ibewed to Ae 
* ' 'wheel A, to keep it in its f^ace / on the ar- 
' bor K {^ab. a/.f » 
' u i^ab, atf.) the cock, thatfiiftensdie pinion G,' to 
, iheinfideofthe whedA.. 
« ^7^. ad;) the cock, that fiuftens dbe {nnioii H on 

^ the ootfide of die whisd A« 
^ 17,) die arbor, on which die pinions G ^nd 
H are fixed. 

y (Tk^. %6) a fpring, thatkcqps die click 0 in its 
place. 

L ad.) ft fisame^plate widi dw oBDteis 
marked. 

« The oppofite hole'enlaiged, toiMlnutdie pinionr 
to jpau through. 
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, XCVIII. i^n Account of fome Experiments 
concerning the different Refrangibility of 

► Light. By Mr, John DoUond. With a 
Letter from James Short, M, A. F, R, S. 
Acad. Reg, Suec* Soc. 

i ' • J ' ■ » 

* . • . ' ' .. , ^ • ^ 

To the Rev, Dr. Birch, Secret, R. S, 

» ^ly-. -jtr*« Dear Sir, ^'-^ h vni an .^ 

Read June 8, TT Have received the Inclofcd paper from 
»7s8- Dollond, which he defires may 

be laid before the Royal Society. It contains the 
theory of correcting the errors arifing from the dif- 
ferent refrangibility of the rays of light in the ob- 
jedl-glafles of refradting telefcopes j and I have found, 
upon examination, that telefcopes made according to 
this theory are intircly free from colours, and arc as 
diflindt as refledling telefcopes. I am, \^j\f^r^n\]l 
:t // v-;v^on)< )i n Dear Sir, •^•r-.v-ll^ 

Surrcy-ftrcet, Your moft obedient humble Servant, 
8tb June, 1758. 

''"-'^^^ . ni J- Ja. Short; 

¥ T is well known, that a ray of light, rcfraded 
by paffing thro' mediums of different denfities, 
k at the fame time proportionally divided or fpread 
into a number of parts, commonly called homogeneal 
rays, each of a different colour ; and that thefe, after 
refiadtion, proceed diverging : a proof, that they are 

differently 
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difioently refraided, and that l^hc confiAt of paitt 
ifaitdiftr m d^rees of refiraii|pbiii^, 

Enty ny of light ^dlling from a tarer into a 
den&r medkun, b refraBcd towifds dieperpeodiai- 
Ur; butfiNMft4def£er iotoaTarerone, mimth^ 
pendicularj and llw fiofli «£ the angles of ioddeooe 
and refradion arc in a given ratio. But light con* 
fiftiog of Mrta, which ne diftraatfy rebangMsle* 
Cidi part of an or^ioal or oofnpoond ray has a ratio 
peculiar to itfelf} «id theiefocethe more a hetero- 
g^ m is refradied» the moce will the colours di- 
vwig^ unoe the ratioa of the fines of the hoameiie 
rays are conftanti and equal rdiadioiis |irodiioe 
equal divergencies. 

That dm is the cafe when light is icfiaded by 
one given medium only, as fopjpore any particular 
fort of glafs, is out of i\ diipute, being indeed felf- 
evident ; but that the dlver|ency of the colours will 
be the fame under equal retra^ons, whatfbetrer me- 
dhims the light may be refrained by, tho* generally 
fuppofed» do^ not appetf quitt fo clearly* 

However, as no mecUum is known, which will 
refraift light without diverging the colours, and as 
difference of rcfrangibilicy %ems thence to be a pcD- 
perty inherent in light itielf, Optidans have; upon 
that confideratioo, concluded, tnat equal refradioiis 
mud produce eq^ual divergencies in every fort of me- 
dium : whence it ihould alfo fbllow, that eqaal and 
contrary refractions muft net onlydeftroy eadi drfier, 
but that the divergency 6[ iht cdoors from cne re» 
fraction would likewi^ be coittefted by the odier$ 
and there could be no poffibiKiy of producing any 
iuch thing as xtBttuG^, whkhifiv^ ntit lie MSded 
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by the different refirangibQcjr of li^ht ^ or, in other 
words, that however t ray of light might be re-> 
(ni6tcd backwards and forwards bv diluent me- 
diums, as water, glafs^ Cfc^ Drovided if lb done, 
that the emergent ray flunm be paralld to the in- 
cident one, h would wet wBei be^vi^dte ) and, con- 
verfely, if it ibould come opt Indiiied to th^ Inci- 
dent H would diverge, iind ever after be eolbnred* 
Jfinm wtadi it wu fiatoral to ioftr, that all fpherical 
cl^-glaBb of ttilei^MS ttiM be equally afie^ed 
by the iBfl^aehfr ^o i i ybi B^ of Kgfat, in proportion 
to tbdr apertures, 'w l BiiLe w mutvflalk toay tie 
J i y ipcd of* 







\ an : 





1^ dhis nQbQn lias bees seoeiaHy adopted 
ntpftable tnitb, yet it opes noi ftem to 
have been fahberto fo conmned by evident expert- 
ment, as the nature of fo Important t' matter juj^ 
demands $ and dda it was mat determined me to 
wnmft pitting tfaf thipg to Iflbe by 



J cemented togpdiar tWO plates of parallel glafs at 
their edg^s, fo as to form a priiiiBatic or wedge-like 
.ve^I, when ^pped at. the ends or ba|<^ } and its 
.edge being turned downwards, I plaee4 th(|rein a 
, glais priim with omi of its edgei iipwaidi^ and 
filled up the vacancy with dear water : thus the 
refradion of the prifnfi was contrived to be contrary 
|o that of the water, fo that a ray of lijg^t tranl- 
mitted thro* both thefe tefiading mediums would 
be refraded by the dil&icnce only between the two 
refradioos. Wherefore, as I found the water to re- 
&wSt more or left thaa die prifin» 1 dSminiihed 

or 
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oc iocreafed the angbbetween the glais plates, tillJ* 
found' the two contrary ce&a^ons to be equals 
yrhich I diioQvered by viewing an obje^ thro' this 
double prifm ; which, when it appeared neither raiio^ 
tior depycfiTcd, I was fatisfied, that the refradiont 
jjjrw equal, and thfA Uiie ^facrgeiit rays were pacailc^ 
to the incident 

Now, according to the prevailing opinion, the ob* 
jcGt flioiiM have appeared thro' this double prifm 
quite of its natural colour j for if the difference 
refrangibiiity had been equal in the two equal re- 
iradtionf, they would have rcctihcd each other : but 
the experiment fully proved the fallacy of this re- 
ceived opinion, by ihewiiig the divergency of the 
light by the prifm to be aUnoft double or that by 
the water j for the object, tho' not at all refradlc*^ 
was yet as much infected with prifmatic colours, as 
if it had been feen thro* a glafs wedge only, whole 
rcfraaing angle was near 30 degrees. . , 

N. B. This, experiment will be readily perodvei 
to be the fame as that which Sir I&ac Newton 
' mentions but how it comes to diflfer lb very 
remarlLably in the lefult^ I fliall not take upoA 
me to account fwi but will only add, tfatti 
uied all poilible precaution and caie in the prd^ 

' oe&, and that I keep the apparatus by me to 
evince die truth of what I write, whenever I 
may be properly requiied ib to do* 

I plainly faw then, that if the rcfra<5Hng angle 
oi the vvatcr-veHel could have aiiaiutcd of a fufficie^ 

* Book I.;Ptet & Cnip. 3. Experiment 8. of Jiit Optics. 

Increafe 
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increafc, the divergency of the coloured rays would 
have been greatly diminiflicd, or intirely rectified ; 
and there would have been a very great refraction 
without colour, as now I had a great difcolouring 
without refradion : but the inconveniency of fo 
large an angle, as that of the veffel muft have been, 
to bring the light to an equal divergency with that 
of the glafs prifm, whofe angle was about 60 de- 
grees, made it neceflary to try fbme experiments of 
die fame kind, by fmaller angles. 

I ground a wedge of common plate glafs to an 
angle of fomewhat lefs than o degrees, which re<- 
fraded the mean rays about f (legreea. I then made 
a wedge-like vefleU as in the foimcr enperiment, 
and fiUing it with water, managed it ib^ that k re- 
fraded equally with the glafi wedge j or, m other 
words, the diflSarence of their refradioiis was no- 
thing, and objeds viewed thro' them appeared nei- 
ther raiied nor deprefled. This was done with an 
intent to obferve the ian^ thing oter i^am in thefe 
iinall angles, which I had feen m die pifm : and it 
appeared indeed the fame in proportion, or as near as 
I oould jadg^ ; for notwithftanding die refradions 
were here a& equal, yet the divergency of the co- 
lours by the glau was vaftly greater dian that by the 
water } for objects feen by thefe two reftadiona were 
very much difcoloured* Now this was a demon- 
flration, that the divergency of the light, by the 
different refrangibility, was far from being equal in 
thefe two refra&ions. I alfo faw, from the polition 
of the colours, that the excefs of divergency was in* 
the glafs ; fo that I increafed the angle of the water- 
wedge, by ^iSBaeiA trials, till the divergency of the 

Vol, 50. 5B light 
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li^ bytbe wwlfif was equal to that by dheglafti 
!$» till ol;^a> t&a* confidwabfy semOecU 
by the eificctft o( the refradioa of iho water* apfewcd 
Bcvcf thQljefB. qwilft fse^ from Vk^ colours proGoeding 
fix>i9 the. 4i4SsFeQl leikaBeibili^ of light i, and, as 
neac a^ t could then mea{ufe> the cefraiftion by the 
watpr was aboQt 4 of that, by the g|afs» lod^d 1 
w^ not very exa^ i» taking, the wcailiprs, bosauih 
IRy hirfuK^» was 9Pt at that time about the pro^^* 
ticiis, fo much as iliew, that the diw^pncy of 
thp «okw«^ by dif^esent fubflanm> wa^by no-naeanft 

proooctiaa to. the refradions ; and that there was 
a poffi^tiy of refra^Qfr without ai^- divetfcocy of 
the light at all. 

Irving* about the beginning of the year I7f7> 
tried thefe ^];)eriments, I foon after fet about grindf- 
lOg telefcQpic objedt-glafTes upon the new princij^ 
of refra^ionS) which I had g^ered from them j) 
which objei^-glaiTcs were cosapounded of two fphe^ 
xical glafTes with water between them. Theie glaile^ 
I had the fatisfadlion to find, as I had expected, 
£:om the errors arifing from the different refranel- 
bility of light : for the refradions, by which ma 
jays were brought to a focus, were every-whcre tbo 
difi^rences between two contrary refractions^ in the 
iame manner^ and in the fame pcogoctioosy asia thft 
experiment with the wedges. 

However, the images formed at the foci of thefe 
Qbje<^-glaircs were very far from being di- 
flindt as miglit have been expelled from the removal 
of fo great a difturbance ; and yet it was not very 
difficult to gucfs at the rcafon, when 1 coniidered> 

that tlie ladM of the fphericiU imianm^^i. thsk glaiie^ 

W£re 
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were required to be fo (horc, in order to make the 
refradtions In the required proportions, that tfai^ 
ffluft produce aberrations, or errors, in the image, as 
great, or greater, than thofe from the difierent re- 
trangibility of light And therefore, feeing no me- 
thod of getting over that difficulty, I gave up all 
hopes of fucoeeding in that way. 

And yet, as thefe experiments clearly proved, that 
different fubifauices diverged the light very differently, 
in proportion to the refradtion ; I began to (ufpcSt^ 
tliat fuch variety might poffibly be found in different 
forts of glafs, efpecialiy as expenenoe had already 
fliewn, that fone made much better objea-glaifes, 
in the ufual way, than others : and as no fatisfadlory 
caiife had is yet been affigned for fuch difference, 
there was great rcafon to pteTsme, that it might be 
owing to the difoent divergenqr of Uie li^t by their 
leiira^ions. 

Wherefore, the next bufinefs to be undertaken, 
was to grind wedges of different kinds of gla(s, and 
apply them togemer, fo that the refi-adtions might 
be made in contrary diredioBS^' in order to difcover, 
as in the foregoing experiments, whether the re- 
fiadioa and divergency of the colours would vanifh 
together. But a coniiderabie time dapied before I 
could iet about that work ; for tho' I was determined 
to ^ it at my kifure, for iktisfymg my own curlofity, 
yet I did not exped to meet with a di£i»enoe fufii- 
cient to give room for any great improvement of 
telefcopes i fo that it was not till the latter end of 
the year that I undertook it, when my firfl trials 
convinced me, that this buiineis leaUy dokmd my 
latmoft attention and application. 

5 fi i I dir. 



[ 740 ] 

I difcovcred a difference, far beyond my hopes,' 
in the refractive qualities of different kinds of glafe, 
w'kh refped to their divergency of colours. The 
yellow or ft raw- coloured foreign fort, commonly- 
called Venice glafs, and the Enghfh crown glafs, ate 
very near alike in that refpe^, tho' in general the 
crown glafs fcems to diverge the light rather the^ 
leaft of the two. The common plate glafs made in 
England diverges more ; and the white cryflal or. 
flint £ngli(b glafs, as it is called, moft of all. 

It was not now my bufincf^ to examine into this- 
particular qualities of every kind of glafs that I could 
come at, much lefs to amufc myfelf with conjedhires 
about the caufe, but to fix upon fuch two forts as 
their difference was the greateft ; which I £oon found 
to be the crown, and the white flint or cryftal. I 
therefore ground a wedge of white flint of about 2f 
degrees, and another of crown of about degrees; 
which refradcd nearly alike j but their divergency of' 
the colours was very different. I then ground ieve»- 
ral ethers of crown to different angles, till 1 got 
one, which was equal, with rtfpc^i to the divergency 
f>f the light, to th it in the white flint : for when 
they were put toj;ct.her, fo as to refract in contrary 
dircdioiis, the leifLidied light was intirely free from 
colour. Then meafuring the refraclions of each 
wedge, I found that of the white glafs to be to that 
of the crown nearly as 2 to ^ ; and this proportion 
would hold very nearly in all fmall angles. Where^ 
fore any two wedges made in this proportion, and 
applied together, fo as to refradt in a contrary di- 
rection, would rcfrad the light without any diffe- 
{Cnce of refrangibilkv.- 

To 
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To make therefore two fpherical glafles, that fhalh 
Teln€t the light in contrary directions, it is cafy to 
widerftand, diat one muil be concave, and (he other 
convex 5 and as the rays are to converge to a reat 
focus, die excefs of refra<^ion muft evidently be in 
the convex 5 and as the convex is to refrad: moft, it 
appears from the experiment, that it muft be made 
with crown glais, and the concave with white flint 
glafs. 

And fiirther, as the refradiions of fpherical glailes 
are in an inverfe ratio of their focal diftanccs; it 
follows, that the focal diftanccs of the two glafles 

fliould be inverfoly as the ratio's of the fradlions of 
the wedges : for being thus proportioned, every ray 
of li9!;ht, th:^t paffes thro' this combined glais, at 
whp/.cver diitance it may pals from its axe, will con- 
flantly be refradled, by the ditierence between two 
contrary refradtions, in the proportion required ; and 
therefore the different refrangibility of the light wiil 
be intirely removed. 

Having thus got rid of the principal caufe of the 
imperfedtion of refracting teleklcopes, there fcemcd 
to be nothing more to do, but to go to work upon 
this principle : but I had not made many attempts, 
before I found, that the removal of one impediment 
had iiitroduced another equally detrimental (the fame 
as I had before found in two glafles with water be- 
twccji them) : for the two glafles, that were to be 
combined together, were the fegments of very deep 
fphcr^s ; and therefore the absnrations from the fphe- 
rical iiuhiccs bcc imc very confiderablc, and greatly 
diflmb.J the diitn^dnefs of the image. Tho' this 
appeared at iiiil a very cat diiliculty, .yet I was 

not. 
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not long without hopes of a remedy : £at confider* 
ing, the furfaces of fpherical glailes admit of great 
varktioDS, tho' the focal diflance be limited, and 
diat by thefe variations their aberrations may be 
made more or lefs, almoft at pleafuit s I plainly &w 
the poillbility of making the aberrations of any two 
glaiTes equal ; and as in this cafe the refradions of 
the two glafles were contraiv to each other, their 
aberrations, being equal, would intirely vanish. 

And thus, at laft, I obtained a jpenoQt theory for 
making ot^edr-glaiTes, to the apertures of which I 
could fcarce conceive any limits : for if the pnQioc 
could come up to the theofy,'tliey mud certainly 
Admit of very exteoiive ones^ and of oourfe bear 
very great magnifying powers. 

But the difficulties attending the pradlice are very 
condderable. In the firil place, the local diibnoes^ 
as well as the particular furfaces, mud be very nicely 
proportioned to the denfities or refiradbng powers of 
the glaifes ; which are very apt to vary in the fame 
fort of glafs made at different times. Secondly, the 
centres of the two glares muft be placed truly on the 
common axis of tlue telefcope, otherwife the deiired 
eifedt will be in a great meafure deilroyed. Add to 
thefe, that there are four fixrfaces to be wrought per- 
fe^Iy fpherical; and any perfon, but moderately 
pradifed in optical operations, will allow, that there 
mufl be the greateft accuracy throughout the whole 
work. 

Notwithftanding fo many difficulties, as I have 
enumerated, I have, after numerous trials, and a 
refolute perfeverance, brought the matter at laft to 
iiich an iffue» that I can conAnid te&snSdng tele- 

icopesy 
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fcopes^» with fuch apertHies and magnifying powers^ 
under limited lengths, as, in the opiniofi of ^the be(i 
and undeniahle judges, who have experienced them, 
fyr exceed any thing that has been hitherto pro- 
duced, as reprefenting objeds with great diftinteofs, 
and io their true colours* 

John Dt^londw 



XCIX. An Account of fome extraordinary 
££e^$ arifmg from Convulfions \ hei?7g 
Part of a Letter to John Huxham, M.Z>, 
and F.R.S. from William Watfon^ ilf. D. 
F.R.S. 

6 Jufiey 1759. 

lUaajuneij. TrN" thc month of January i/f/, I 
X. concerned for a young gentle- 
woman, who, if the number, continuance, and fre* 
qiiency of their returns, he coniidered, fufiered the 
moft violent and icvere convul^s I ever Icnew. 
At ibme times the muTcular ^afms were general ; at 
other times fingle mufdes only, or a number of 
them, fublennest to ibme partictdar purpofe in the 
animal oeconomy, were a^eded. And fuch was 
the ^uliarity of this cafe, that after and in pro- 
portion as any iingle mufble, or any determmed 
number of mufcles, had been in a ftate of ifp^m, ft 
paralytic iaabilitv fucceeded to th<^ mui^es, which 
very much difordered and impaired, and ieveral timea 
even kx no finall continuance prevented the pKient 
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fiom performing, fcveral of her neccflary fun<5lion*:. 
\V]k n the mufcle?, for inftance, fubfcrvient to dc- 
ghitiii jn had been conviilfed, for many hours after 
the fits had left her, (lie has not been able to fwnllow 
a liivzlc drop of liquid : fo that when attempts have 
been made to caufc her to drink, unlcfs the liquor 
wa<? immediately thrown back, there was imminent 
danger of her being ftrangled. When her eyes have 
been afFedted, feverai times a compleat gntta Jercna, 
and total blindnefs, has enfued ; the patient being 
able to bear the ftrong day-light with open eyes, 
without being fenlible of its influence, or in the 
leaft contracting her widely dilated pupils. After 
one of thefc ht^ the blindnefs continued full Ave 
days ; and 1 began to be in lear fur the return of her 
fight. 

You, Sir, who are fo exeellLntly well verfed in 
the animal oeconomy, are nut to be iiiiGrmeJ, that 
vocification is performiid m the ajpcra arteria ; but 
that the articulation of founds into fyllaMes and words 
is modulated principally by the tongue, and mufcles 
about the larynx. In the cafe before you, very early 
in the difeafe, the fpafms feized the mufcles about 
the larynx*: tJie codfequence of ^ich was, that after 
they were over, the patient wa$ unable to utter a 
word. Tills faculty however ihe again once reco« 
vered} but it continued a very fhort time, as the 
fits returned, which again- left her dejMrlved of the 
power of fpeedi. After having loft her voice a 
lecond time, her power of fjpeech did not return, 
even after (he was freed ftom her convulfions, and 
her.eeneral health reftored* Fourteen months pa/&d, 
wimk this patient continued abiblately fpeechlefs \ 

when» 
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wben, afbr having violently heatied heiielf by four 
hoors dancing, on a fudden her power of fpeedi 
returned^ and it has continued p^fe^y free ever 
^ce. 

What is (Hll further remarkable in this cafe i% 
that during the whole time of this padeot*s conti- 
nuing fpeechlefs^ her life was rendered yet more 
uncomfortable by her having, from the injury to her 
t>rain by the fpafms^ forgot how to; write» fo as to 
exprefs her meaning that way : biit upon the re- 
coveiy of her fpeech, this faculty likewUe returned, 
which fhe has retained ever fince. During the fe* 
verity of this diieafe, wrhtch continued feverS weeks, 
almoft every day of which, from the number and 
violence of the convulfions, I feared would be the 
patient's lail, nothing was left unattempted, which 
I imagined could tend to prevent the return of the 
fpafms, or Icflen their effects. My endeavours fb 
fsr happily fucceeded^ that her fits did not return ; 
hut the confequcnces 6f them continued, more par- 
ticularly he!* inability to fpeak. After fome months 
however, when (lie was recruited in her ftrengthi I 
was defirous of trying the efFeds of electricity, more 
particularly applied about her throat. This was ac- 
cordingly attempted ; hut fuch was the ftate of her " 
nerves, and their fenfibility to its effects, that elec- 
tnizing brought back the fits, which again aife€bed ' 
her fig^t : fo that i was compelled to dciifl, iefl, in 
eodeavouring to rcftorc her fpeech, I might not only ' 
£mi in fSbk attempt, but might bring poffibly on a 
permanent blindnefs. I determined therefore to truft ' 
the whole to time, which has happily removed all * 
her oompkints. 



C. An Account an exframriinary Storm 
of Hall m Vii giiiia. By Francis Fauquier^ 
i^'q\ Lieutenant" Governor of Virginia^ 
and F. R. S. Gommumcated iy Willian> 
Fauquier, Efj\ RR»S» 

To tb€ Rev. Th(x Birch^ D^D. Secret. JLS. 
SIR, 

Rod N«r. 9i TT N a letter I received from my brother, 
>75*- the jieutenant governor of Virginia^ 

he gives an account of a very remarkable florm of 
hail J which, if you think it worth eommumcatm^ 

to the Society, is very much at their iervicc^ 

It happened on Sunday the 5>tli of July, about 
four o' clock in the afternoon, and was preceded by 
fome thunder and lightning. It was a fmall cloudy 
that did not feem to threaten much before its break- 
ing, and did not extend a fall mile in breadth. It 
palled over the middle of tlie town of Williamfburgh, 
and the ikirts of the town had but little of it. Its 
eourle was irom N. bv W. to S. by E, The hail- 
ftones, or rather pieces of ice, were molf of then* 
of an oblong fquare form • many of them an inch 
and half long, and about ti^iree fourths of an inch. 
W(ide and deep ; and from one fide of moft of them 
there proceeded lliarp fpikes, protuberant at Icail 
half an nich. He fays he cooled his wine, and froze 
crjeam, with fome of tliem the next day ; and they 
were not totally difTolved when he weaS to bed on 

Monday 
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Mondajr night. This Ibrm broke every pane of 
glafs on the north iidc his houiih and dflftroyed aU 

.£is garden things intirely. 

Me mentions hkcv- Ife the l^cntp to havcbccn r.ither 
more than ufual in tli:it e^uwAry this luinn:ii:r , and 
particuhirly on the oth ot Au^'nift his tlrcrnionicter 
•^whicli is liung on tli^ outline ot liis h.r.L-.ic oji the 
north afpet^t) was at 97, by Fahrenlicit'b graduation^ 
4Lad iooie other days as higii as 94 or^^« I am. 

Your SBoft ofaedienc humble Servant^ 
a^O^i^ J7l«j Wou Fauquier. 



>' ■ . * 

An Account of an aOwmrJ^hi^ 
of a difeafed Eye: b^a ffiMt 'ioiA^ 

thew Maty, M, D. R R:S. Bj Danid 
Pctca: Uyard, J^.ILS. 



Dear Sic^ Hunrinpton, aodi May» 1758. 

i7S*« JL you, and yott inferted io the laft. vo^ 
lame of your Jmmud BriUamtque^ the caie of Sup* 
iannah Bark, of Hd&mingfbrvwrey in this Gcmnty, 
who» in con^uenoe cf the in^mopbg cough, was 
afflified with a pfoMded m« Thec&Inovriissid 
you» fooiewhat fimilar ta that young ^fs m'tis firft 
appeafanoe and progrefsy but by aoadent attended 
wm a feoQod mstk^ perhaps ddefve yoor au 

f C 2 tBtttien» 
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tentio!), and not (xm unworthy of bdag prdenieJ 
to the Royal Society. 

John Law, of Fcnny-Stanton, alfo in theCoiuitT 
of Huntingdon, a Arong and robuft hd, thirteen 

years and fix moothfi old, in Eafter wcdc 1756^ 
beating dang about a clofe with unufual ibroe^ on a- 
fudden felt a violent pain in his left eye. The mm 
increafcd, an inflammation enfued, and the eye ete«r 
daily larger. The poor boy's mother followed the . 
direaions, which ihe received, without the leaft be* 
nefit to her child, after having, befides odier ex* 
penccs, been defrauded by a quack of two guineasi 
a great fum for a poor cottager ! 

The widow Law, in her diftrefs, heard of Su- 
fannah Earl's cure. She went to fee her; and deter- 
mined to bring her Ton to Huntingdon, for Mr. Hop- 
kins's a^lflance. Accordingly, O<flober the 7th 17<6 
ihc came to Mr. Daniel Hopkins, furg^on, in this ' 
town ; and having defired my opiaioB| we both 
examined the eye together. 

The left eye was protruded out of its orbit, and 
hung dovvji over the cheek to the upper lip. The 
coats were greatly difcolourcd, all the veflels turgid^ 
the fight totariy loft, and the humours appeared fike 
fluftuating pus. We faw the ncccflity of an im- 
mediate extirpation, to favc the right eye, already 
greatly inflamed; and having apprized the mother 
and boy of the ftate the eye was m, a confulution 
was defired with two furgcons of St. Ives. Mr. 
Dawkcs, who was prefent with Mr. Skeeles at Su^ 
fannah E irlc s operation, being dead fince that dmc^ 
Mr. Thomas Skeeles and Mr. Thomas Want ▼ay 
charitably met Mr. Hopkins and me the natit daw; 
OOober the 8th, at the widow Law's cottage. 

The 
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The eye appeared to thefe gentlemen as I have, 
ttlaled : and upon Mr. Want's prefling with his fin- 
nr OB the pupil, the g^obe buiil at the edge of the 
and difcharged pus. The extirpatioii of the 
tye was unanimomly ^^reed upoii> and immediate^ 
performed. 

Mr. Hopkins made a pundure with a lancet doie 
to the external and fmall canthus of the e^e, and 
then with a ptir of crooked fciffars took off all the 
diftended globe clofc to the eye-lids. He then 
cleaned the cavity of the purulent humours, and 
filled it with foft lint, over which i]c applied bolfters 
dipped in warm red wine and water, and the mono- 
cuius bandage to keep on the whole drL'fring;s'. Tiic 
lad was bled in the arm ; nitrous medicines, and ano- 
dynes, were prefcribed, and a fui table regimen. The 
fever, and inflammation of the eye, gradually dc- 
creaicd ; the fuppuration of the wound in few days 
was good, the diftended eye-lids contracted, and 
a cure was foon expedtcd. 

But on November the 7th the lad went to open 
the ftreet-door^ and it being a cold and rainy even- 
ing, he quickly felt the bad effects of the coKl wind, 
which drove the rain in upon him. That night the 
wound became again very painful, the eye-lids puffed 
up, and next day appeared much inflamed, as were 
all the contents of the orbit. Fungous excrefcences 
foon followed, and an intermittent kver. An emetic 
being improper, he was purged with rhubarb, and^ 
afterwards took tlie bark intnled in red wine. The 
fever was removed after fomc time; but the contents 
of the orbit continued increafing, and the fungous 
excrefcences became io large and fpongy, as to be of 

equal 

a 
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equal "bulk with the difeafed eye before extirpation. 
All topical applications, to contract this niQgtift^ 
were inededual, and the application of cauftlcs or 
cfcharotics was prudently avoided, left they (hould 
produce a carcinomatous ulcer. The difcharge was 
chiefly a pum' t ierum : on which account, ever 
(ince the begiuuog .of November he. wa$ kept upoa 
a dry diet. 

In February 1757. the remaining coats of the eye 
began to appear at the mod prominent parts of the 
excrefcence, and feemed white like a part of the 
conjunStiva, On touching it with the finger, a di- 
flind Auduation was felt, and an bydr ophthalmia 
perfedlly difcovered j but neither the thicknefs of the 
coats, nor the fenfibility of the parts, would permit 
a pundlure to be made, till the cyft, which appeared 
formed by the difleniion of one of the coats of the 
eye, was freer from the fungus. 

The cyft continued daily to extend itfelf, and to 
feparate the fungous edges j the flu<ftuation became 
more manifeft, and the membranes thinner. At 
length, on the 15th of June 1757, Mr. Hopkins 
opened the cyfl: with the point of a lancet, and let 
out a large cup-full of Kmpid ferum, without fmeU 
or tail:e. The boy felt very little pain in this opera- 
tion. The cavity wa§ filled with dry lint, and com- 
prc fTes dip^ ii^ warni jfed-wine and water v^ere applied 
over it. AU tl^^; ^ht following, and feveral da)rs 
after, a great difoharge of ferum came away. On 
the 19th the fung^$ was confiderably IciTened. Mr. 
Hopkins then drcfled the wound with warm 
guentum e gummi elemi, and wafhed the fungus 
with ^ lotion ^ aquarum calfis^ rofarump et tine^ 
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dfdffin^ he &^die loofe iaii ooHapied ; wbadk 
ht CKtfidBd tvilh hiftr ibMpi^''tv^l!&6tik meleaft diffi^ 
tnk^t or pain tt> fttdciht. The fimgus daily 
wined efterwardv die'voulid digefted well, anddbe 
ltd iK^aB intirely cured on the 7th of Auguft. 

His ri^ eye is perie^y ibxmg, and he has been 
ifce from complaiot ever fince. The remainder of 
die coats of the eye, and of the mufcles, bear up 
the eye-lids, that when naodvered he only feems to 
bave cloied the left eye : however, he has wore sdl 
the winter a back patch oter it^ to guard againft 
freih cold. 

The cyft, when firft taken away, mcaftired three 
inches and half in length, one inch and half in di^ 
aoMfier, and contained a large cap^iuil of water. H 
appeared to be the tunica /c/erottca, was of a dear 
pellucid white, and of fo delicate a texture, as fcaice 
to admit of being touched without tearing; and 
n^hen dried with all pofTible care, became ib brittle, 
that Mr. Hopkins could hardly |)rcferve it in the 
manner 2 now iend it» 

R E M A R K 

In both Sufannah Earle and John Law's cafes, the 
eye was diftended by the accumulation of the aqueous 
humour, feparated in great quantity by the repeated 
ibaining of the blood-veffels in the whooping cough, 
which might gradually relax and enlarge the aqueous 
dudts of Sufannah Earle s eye ; and poffibly by the 
rapture of thofe du<5t8, and of fome blood-veffels, at " 
the time John Law exerted himfelf violently in beat- 
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ing dung about the dole : for in either cafe the im- 
petm of the blood muft have been fo violent, as to 
produce thofe efFeifts. However, from the bydrepb- 
tbalmia fucceeding the operation on John Law, the 
fungous excrefcence, and continual ferous diicharge 
during feveral months fiom the wound, it plainly 
appears, that an abundance of aqueous humour was 
difcharged at firft by the diftenfion or laceration of 
the aqueous du^ls, and latterly lor want of a con- 
tradion of tiioic vefTels, and of tiic lymphaticS| which 
were no longer of ufe. 

Both thefe cafes fliew tiie neceffity of inquiring 
particularly into the caufcs of difeafes of the eves, 
as well as of other parts of the body ; for by barely 
attending to the A mptums, the difealb will not be 
removed, tho' the i ymptoms be alleviated. Bleeding, 
and moderate evacuations, ^vould certainly have, at 
firil, decreafed the tenfion and pain, and afluagcd 
the inflammation 5 but both topical applications, and 
internal medicines, were properly to be adapted, and 
a flutable diet regulated. 

Not to mention the abfurd and impertinent abufc 
of empirics, what benefit could accrue, in both 
thefe cafes, from imftuous, laxative, or emollient 
applicatlQnSi from draftic and mercurial purges ? 
Tho' iudi ipplkatioos be wdl' inlended, to 
take oflT the ttnfiott and jnHamniatioD ; yet, as 
the difteofioD of the bkod-vefleb only incroifed 
graduall/t at the globe of the was cnkrged % 
£o whatever application telaxed the coats of the eye, 
muft infallibly flreich out the ¥cflels yet farther, 
and cauie a greater pain and inflammation \ which 
dniftic and mercurial purges would alio increaie. 
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The only method then to be purfoed in fuch, bad 
cares would be at BiOt to endeavour to remove the 
fuilnefs of the blood, and make uie of fuch topical 
remetHes as would contmft without irritation. If 
the cauilB re&Kuns» as the whooping cou£^ in Su^* 
fannah Earle's c^e, no amendment of the eye can 
be expc(fted, while the patient's blood-veilcU are eon* 
tinually fbadned by frequent coughing. ' This lUneft 
therefore iliould be attended to, and lenioved as 
loon as podible. 

But ihould the eye be To enlarged, as to protrude 
itfelf out of the orbit, there feems no other way to 
leflen the bulk of the eye» than by making a puho» 
tore with a proper inftrument, to let out the aqueous 
iiuQUNirs and then apply fuch aggl^tinant and cw- 
tradting coUyria^ as may reduce the diilended coats 
and vefTels to their former ilze*. ThtS operation 
^lould be performed before the humours are vitiated, 
the fteht loft, the vellels in A ibite of fuppuration, 
imd me coats of the eye too far extended ; for at 
that time nothing lefs tlian extirpation can he of ufe. 

ProfeflbrNttck, TraSfatus de DuSibus Ocu~ 
hnm 'djuofa^ 120, 6f feq, relates the fucce& he 
liad m curing a young man py five repeated punc- 
tiiies, and a flrid obfervaiifc'Jn .a proper uie of all 
the non-naturals. 

I am, with tfae.gpeateft le^d and ^eein« 

' .-'dear -^iri, - - • 
Your moitr affedtionate Brother, 

and very humble Servant, 

D. ?• Layaid. 

• Voif 50. f D CII. 
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ClU An AccQUfpt pf the Heat rf tU We(^ 
tht m CKoat^x In a Letter from his 
Excellency Henry Ellis, Efq-y Governor of 
Georgia, and K R. S. to John EUis, 

Dtu Sky . Geois^ S7 Jttif, 1758: 

tmiiHom, t^^t^»irnHO* fome weeks have paffed fihcc 
-JiR i^iu i ^rote to you, yet fo little dter- 
at«m has hapjxned in the ftate of our affairs, that 
nothing occurs to me relative to them worth com- 
miamg to pap^.' This indeed I need not regret, as 
oiie cftimotmdovPli to'any thing, that requires much 
appHctlibn, '6bt with extreme relu<aance ; for fuch 
is deUtitdtingquality of our violent heats at this 
feafiMli)' that fui Indrpmnble laiiguor enervates every 
ficulty, aad icndos evca the t£)ught of exercifine 
them pfthiftlr - • * 

Tis-nbw ab6actlii«e o' cldck 1 the fbn bears nearly 
S. W. and I WAihg m a piazza, open at each 
end; on fhcf*dbrdk.:eaft'fide of my houie, perftaiy in 
the ihader i'^fi^uai hireece at S.E. blows fitelj 
thio' it 5» no'buMings arib nearer, to itflcd the heat; 
than 6o'yardsv ^In a thermometer hanging by 
me, made by Mr.'BSn^ and compared by die kte 
Mr. George Graham with an approved one of his. 
own, the ihicfcunr ffaiids at 102, Twice it has rifen 
this fommer to th^ fanae height; viz, oo the 28th of 
Junci and the 1 1 th of July. Several times it ha» 
been at xoo, and for many days fvoceffively at ^8 ; 

and 

% 
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tnd did not in the nights fink below 89. I think it 
highly probable, that the inhabitants of this t nvii 
breathe a hotter air than any other people on the face 
of the earth. The greatcft heat wc had lait year 
was but 92, and that but once : from 84 to 90 were 
- the iifual variations ; but this is reckoned an extra- 
ordinary hot fumtncr. The wcathcr-wile of this 
country fay it forebodes a i^urrlcane ; for it has al- 
ways been remarked, that thefe tcmpclb liive beeft 
preceded by continual and uncommon heats. I mud 
acquaint you, however, that the heats we are fubje^l 
to here are more intenfe than in any other parts of 
the province, the town of Savannah beif^ fituated 
upon a iandy enunenoCi and (hdtered all imind with 
hieh woods. But It is veiy iuflidenft, that the people 
a£raall]r breadie Co hot an air as I de&abc^ and no 
leis remarkable, that this very fpot, from its height 
and diyndsy is reclconed equally healtl^ with any 
other in the province. 

I have fieqoently wallced an hundred yards «nder 
an umbceUa, mth a tfaermoiiKter fuipended from it 
by a thread to die he^;|it of mv noftrils» when the 
mercury has role to loy ; wliicb is prodi|^o|is. At 
the iame time I have confined this inftroment dole 
to die hotteft part of my body, and have been afio- 
lulhed te4>blen«» that k has nibfi^ 
Indeed, liiever could catfe die mercuiy above 97 
widi the heat of my body* 

Yott know, dear Sir, that I have travelled a great 
part ofdiis^obe^ not without giving Ibme atCentioii 
to the pecuharitifls of each climate ; and I can lairlf 
jKononnce, diat I never &lt fuch heats tny-where at 
mOetwgau I know experiments on this fiAjea are 

5 D 2 estremdy 
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extremely liable to err6r^ but I prefume I cannoc 
now be mifbken, ehhier in the goodhiefs of the in- 
ftrument, or in the fairnefs of ^ trials, which I have 
repeatedly made with it* This- fiunc diermometer 
I have had thrice ib the eqaatopal parts of Africa} 
as often at Jamaica, abd theWeft India iiuids ; and/ 
upon iexaminadon of my journals, I dd not; 'find, Aat 
the qalckfilver ever rde in thofe parts above iho 
87th degree, andto tfaatbut feldomt; its general ibt- 
lion was betWeen the 79th and 86th d^ee ; an^ 
yet I think I have felt uiofe deg^, with a monlft 
ikir, more difagreeaUe than what I now feel. 

In my rdation of die late expedition to the north* 
weft, if I recollect right, I have obierved, that att 
the changes and varie^ d weather, that happen in 
the temperate 2ont thrbughoot die far^ may be 
experienced at the Hudfon's Bay fettlements in s4 
hours. But I may now extend this obferVation ; for 
in my cellar the thermometer ftands at 81, in the 
next nory at 102, and in tlie upper one at 10 and 
yet thefe heats, violent as they are, would be toler- 
able, but for the fudden changes thdt filcteed thenr. 
On the 16th of December lafl tht mcrairy was at 
86 ; <m the I ! th it was fo low as of the famb 
inilrument What Iiavock niufi this midte i^ith art 
European conAitution ? Neverthelefs, but fe\^ peoj^e 
here out of the ordinary coiirfe ; tho' indeed one 
can fcarce call it living, mei^y to breathe* and trail 
about ft vigorleis body ; yet fuch is generally our c6n- 
dition from the ini^dle of Jone to tlie ^ middle of 
September; Dear Sir, 

Yours bioft affectionately, 

Henry EHis. 

€lil. 
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CIIL The Invention of a General Method Jot 
dttirminifig the Sum of every id^ jd^ 
^thi fcc, ferm «^ u J^rm, taken in 

order ; ih& Sufn of the whole Series being 
hrnmn. By Thomas Simpfon^ S* 

Kttd Nov. 16, A S the doArine of Series' is of very 
>7S8. J^^^ gfcat ufe in the hig^ fmndbesT 
of the ndathematics, zhd their applic&tion to natare,- 
cviry attempt tending to extend that doftrine may 
jpftly merit fome degree of regard. The fubjedt of 
the paper, which I have now the honour to lay before 
the Society* will be found an impovement of fome 
confequence in that part of ibience. And hdw far 
the bufinefs of finding fluents may; in fome cafesi 
be facilitated thereby, will ap6edf frohl thfe examples 
fubjoined, in illtiflrttion of tat generd metlK)d here 
delivered. 

The feriei propounded* whofe fum (S) is fup- 
pofed to be given ^either in algebraic terms, or by 
the meafures of angles and ratio's, &c.) I (hall here 
reprefent by a itx -\- c x'- -\- /i ex*; &c. and 
ihall firfl give the folution of that cafe, where every 
third term is required to be tlken, or where the feries 
to be fummed is ^ -f- dx^-^ gx^ -j- kx^^ &c. By 
means whereof, the general method of proceeding, 
and the refolation of ev^ry o&et tafe, will appeaf 
evident. 

Here, then, every third term being required to be 
taken* let the icries {a + ttx^ '•^ §x\ whofd 

value 
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value Is fought, be conceived to be compolbd of' 
three others. 

having all the fame form, and the Jame coefficients 
widi the feries firft propofed, and wherein the con- 
verging quantities px^ qx, rxy are alfo in a determi- 
nate (tho' yet unknown) ratio to the original con-. 
Tecg^g quantity Now, in order to determine the 
qvandtioB of ckdc ratios, or the values of /, ^, and 
kt the terms cootauiing the fame powers of 4r» in tfaa 
two equal values^ be equated in the common way: 
SofhaU, 

r X 4- 1 ^ X ^^v^ 4- 7 r X r*;v^ = o 
4 d ^p^x^ 4- i ^/ X q^'x^ 4- i X r Iv* = dx"^ 
i e X j#x^;if* 4- j^xr^x^ssso 
Slc, 

And confequently, 

P + q + r^o 

^+y» + r*«o 

Make, now, i, i, and = i ; that is, 
let py qy and r, be the three roots of the cubic equa- 
tion 1, or — I = o : then, feeing both the 
iiBcond and third terms of this eqoatioa are wanting. 
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not only tie fum of all the roots (p ■\' g ■\- r) but 
the ixim of all their fquares (p^ + 4- will va- 
nilli, or be equal to notliing (by common algebra), 
as they ought, to fulfil the conditions of the two firft 
equations. Moreover, fincc = i , » i, and 
ssi, k 18 alfo evideRty that 4*^ + ^ + f 

^+/^(=:/' + ^^+r') = 3. Which equations beu 
ing, in efied, nothing more than, the fiHI three le* 

peated, the values of p^ r, above affigned, equally 
fulfil the conditions of thefe alfo: fo that the feries 
arifing from the addition of three aifumed ones will 
agree, in every term, with that whofe fum is re- 
quired : but thofe feries' (whereof the quantity in 
queftion is compofed) having all of them the famt 
form and the fame cofficients with the original feries 

tfamlbfe he truly ohtained» Ysf fuhfikuting px, gx, 
and rx, fncceffi?ely^ for jf> io th^ given value of S» 
And, by the very fame reafbniog, and the procefs 

above laid down, it lo evident, that, if every term 
(inilead of every third term) of the given feries be 
taken, the values of p^ r, &c. will then be the 

roots of the equation 2:" — i — o and that, the 

* If «, /9, (fe. be fappofed to rcpfdbrt'die co*fiiict of the angle* 

t X I—, X X (the ndius being unity} ; then the 

m m . » 

f00t9 of the cqoatioB — i =: o (exprcffiog the levcnl vatoct of ^ft 
r»/, feTfl.) will be truly defined by i, * -f" l, *— V'ct* — i, 

0 + I, 3 — v^#ii — I, The dcBBntaioA of tWe 

«iiU be givca faxUiu oa* 

fum 
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Aim <^ all -the terms (a taken, witt hp t[}jfy obtaindi 

by iubilituting p^^ qx, rx, sx, 6cc. fuqccfliv^y jfor ^, 
in the given value of 5, and then dividing fiic fum 
of all the qu^itiu^ «tb^ce ar4iL0|; by the glvea 
jDumber »• 

Tlieiame method ofXolution holds equally, .when, 
in taking eyeiy n^^ term of the feries, the operatkm 
h^aa at feme term after the firft. Por all die terms 
procedtng ttaf may be traoipofed, and the whole 
equation divided by the power of x in die firft of the 
remaining tcraib ; and then the fum of every ;xth 
.term (beginning at the firft) will be found by the 
preceding diredtions ; whidl fum, niultiplied by the 
power of X that before divided, .will evidently give 
the true value required to be determined. Thus, fqr 
example, let it be required to find the iiim of every 
jdbird.term of the given ieries a'\'ix + cx^ + 4^^ 
4- ex^^ 6cc. (==S)y beginning with fjr*. Then, by 
tranfpofing the two firft terms, and dividing the whole 
by x\ we lhall have c + <^'V + ex^ -h/^'^t &c. = 

'(== ^'J* From whence having found the 

fum of every third jtcrm of the feries c 4- <lx 4- 
-4- Jx^i &c. beginning at the hiil (t ), tkit fum, 
multiplied by x'-, will manifdUy give the true value 
ibught in the prelent cafe. 

And here it may be. worth while to obferve^ .that 
all the terms preceding //^^ at. which the opei^tkin 
(in any cafe) begins, may ^ptfovi4ed th^ i°Bceed 
not in number & given interval Jt) be-intirely .dif- 

regarded. 
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regarded, as having no effect at all in the refult. 

For if in that part ^^Zlr~>j of the value of S\ 

above exhibited, in whicli the firit terms, a and Sx, 
enter, there be fubfhtutcd px, qx,rx\ fucccffively, 
for X (according to the prefcript) the fum of the 
quantities thence arifing will be 



a 


a 










k 




A 




9x 


r * 



which, becflufe /'^ = I, = i, &c, (or ^, 
= may be cxprdled thus ; 

But, that / + y + r = o, and -f -f r- = o, 
hath been already (hewn ; whence the truth of the 
general obfervation is manifeil. Hence it alio appears, 
that the method of folution above delivered, is not only 
general, but includes this lingular beauQr and advan- 
tage, that in all feries* whatever, whereof the terms are 
to be taken according to die feme alligned order, the 
quantities (p^ r, &c.), whereby the refolution is 
performed,* will remain invariably the fame. The 
greater pnrt of thefe quantities are indeed imog 'mars 
ones ; and fo likewile will the quantities be that re- 
fult from them, when fubftitution is made in the 
given exprcflion for the value of S» But by adding, 
as is ufual in like cafes, every two correfponding va- 
Voi . 50. lues, 



E 762 ] 

lues, fo rcfulting together, ail marks of mpojfihilit^ 
will difappear. 

If, in the feries to be fummed, the alternate terms 
(vtz^tht 2d,j^,4tk,^^.J ibouldbenqiufedtobe 
taken under figne cofUjaiy to what they have 10 the 
original ienes given i the fcalbiiiiig andniiilt will bo 
no^ways different $ only, inftead of making ^+ 
+ r» (or p''+r + r*, &c.) = + 3 (or + the 

fame quantity inuft, here, be made = — 3 (or nj. 

From whence, being = — i, ^'3= — i, &c. the 
values of ff, r, £cc. wiU, in this caie» be.the roots 
of the equation 2!f^ l^Q» 

It may be proper, now, to put down an example^ 
or two^ of the ufe and application of the general 
conclufions above derived. Fiift, then, fuppofing 

the ieri«s, whoic ium is given» to be + ^ + 

+ + mJtmJ^i ^- = - H. Log. 

I — jf (= Sj ; let it be required, from hence, to 

find the ftimof theferies l"^ A- jl JCHL. 

\m m + a ^ m + m 

te.) ariiing by taking every term theseof, be. 

guming with that whofe exponent (m) is any integer 

lefs than Here, the terms preceding ~ beiiig 

tranfpofed, and the whob equation divided by x'^^ 
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wc ihall have - 4 i ■ U — &c. 

« — X H. Log. r=:iJ ^ -. ^^f'K la 

which value, kt px, qx, rx, &c. be, fucceflively, 
iubftituted for x (according to preicript) negld^ing 

iiitirely the terms — ^ " , as havijig no efie<a- at all 
in die lefuk ; torn whence we get — .s^i; X Log. 



I 



I ~ /^^ — ^ ^ Log. I — — ^ X Log, 
1 — r*, te. Which multiplied by jk" (the quantity 

that before divided) gives ^ x Log; i ^ — ^ 

pxL<^. I ^ y« — X Log. i — rjf, to. 

// times the (quantity required to be determined. 

But noW| to get rid of the imaginary quantities 7, 
r, &c. by means of their known values a. + v^a^ — 1 > 
act — I, &c. it will be ncccllary to obferve^ 
tliat, as the produ( ^ of any two c orrcfponding ones 

(« + V^<MB— I Xa— K^at r ) is eq ual tO Unity^ 

we may theieibre write a — k/m — il* (s= r*) in« 
Aead of its equal and « + v^m — il* f"^ 

uiftead gf jts equal : by which means the two 
* 5 £ 2 terms. 
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tcmSf 'Wherein thefe two quantities enter, will 

iland thus; — «. — x/cca. — i|' x Log, i — 
— a + y/ctct — J* X Log. I — rx. 

But, if ^ be aflbmed to expreis the co-fine of an 

arch (^), m times as great as that j whofe co- 
iine is here denoted by a j then will —y/jiA'^ 1 
= - at, — s/ 0,0. — and -4 + s/AA — i = 



* Becaule 1 — ^ 

fluxions of ;1 e circular arc* whofc co-fioes arc x and X, it is evi- 
dent, if thole aics be fuppofed in any conftaot ratio oi i lo », (hict 

•** — — ^ and coafe^ucDily that " ** 



I 



Ffom whence, b y taking tlie flaaiti, • X Log. x + — 1 (or Log. 

* H- — . i^*) — Log. A' 4- -i'A' — I ; and courtqucntly 

X •\- s/ X 7f - il' — A'-f- v^-yX- I : whence alfo, feeing V^.rjr- i 

13 the reciprocal of *• 4- V^*-* — i» and X — */ XX — 1 of ^-f* 

*/XX~ I, it IS likewife evident, that x-VS^' ^- s/xX- i. 
Hence, not only the truth of the above aflumption, but what has been 
advanced ia relation to the roots of the equation — » — o, will ap- 

*pear roanifeft. For if * + xx — 1 be put =: cncn will k" ( — 

.Y 4^ V^;rAr -^'^) z= X ±. V XX — I : where, alTuming X \ ~ 
CO f. o = co-f. 360*^ zrz co l. z X 360" J= co«-f. 3 X 360°, the ci^ua- 
tion will become z-i = i, or — i := o ; and the dilFcrent values of jr, 
IB the expreffion (* + v'^jr — 1 ) for the root «, will confequently be 

t)w co-Aq«3 Ui« arcs, °, ^.iU^. thc^e ara being 
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^ 4- s/oLA — iT: which values being fubftitnted 
above, we tlience get 



— ^ X log. I ^ y 



V J- T — ' r x 



+ \/AA — I xlog. I ^qx — log. I — rV; 

whereof the former part (which, exclufive of the 
idJdtxx I ihail hereafter denote by M.) is nianifeftly 

equal X,o^A% log. \ — qx%\ — rx (by the na^ 
turc of logarithms) = — log, i — q 4- r,9C + 

^rA^^ = — log. 1 — 2 aA: -f A .V (by fubftituting 
the values of q and r): which is now intirely free 
from imaginary quantities. But, in order to exter- 
minate them out of the l itter part aUb, put_y = 

log, r — ^x— log. 1 — rjf J then will _f = r^T^ 

, rX ^ ^ 9— rXX ^ ^ gy/^a—Tx ^ 

* 1 — rx^ I — ^ t-'- + 1— 2Ax-|-;ifx 

^^"^'^"^'Y^ where y^^"^^ -! ex- 

predeth the fluxion of a circular arch (A'} vvhofe radius 

is f , and fine c= ^^^l^iii^— - j coniequently ^ will be 

=r — 2 v/-— I ^ ^' which^ multiplied by \/ AA — i , 
or its cc^ual ^-^^x y/ 1 — A J, gives 2 ^/i — x iV> 



ttie corfcTpOttding fuhmultipkt of tfaofe above, anfwering. to dit co* 

fine vY" (— i). fn the fame mnnncr, if X be taken = — \ 

CO r. 1 80" = co-f. 3 X I 80^ = CO f. 5 X 1 8&% t'len will «' ~ — i, 
or -f* I = o t values of x wili, in ihu cafe» be the co Baes 

«f , — , e X , Ctfr. 

ano^ 
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and, this value being added to that of the ftrmer' 
part (found above), and the whole being divided by. 

», we thence obtain \ qt 1 

^ ^ « ' « 

x — co-C M 4- lin . ..^x 2 for that part of the 

value fought depending on the two terms afFeded 

vnth q and r. From whence the fum of any other 

two correfponding terms will be had, by barely fub- 

ilicuting one letter, or vaiue, for another: So that, 

1— log. I — a 
— co-f. ^xM + fin. 2 AT 
co-f. M' + fin.^x 1 iSr 
— co-f.^' ^M'+ fin. ^'x 2 N" 

will truly exprcfs the fbm of the Series propofed to 
be determined j M, Af , iW" &c. being the hyperboli- 
cal logarithms of i — a ct^f + xx^ i — 2 /3 a' 4- .v.v, 
I — 2yx -i- XX, &c. 2Sr, 2V, iV" &c. the arcs 
whofe fines are /^^^ x^rz^g 

fuies of the angles esqicefied by Iff, ixi^xjff, 
gx-^xiSB, &c« And here it may not be aooiis to take 

liotice, that the Icries 1 1 J- 

&c. thus determined^ is that exprefilng the fluent of 
J— jjj} correfponding to one of tlie two fiunooa 
2 CofifiMf 
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Cotefiam forms. Pcom whence, and the reaibning 
above laid down, the fluent of the other form 

^-j— msy be veiy readily deduced* For, flnce 

Lfoks C-- -^'+ ^'^^ 

&C.) fi:>r this la& iuent, is that which arifes 
changjog the £gns of the alternate terms of the 
fbrmeri the quantities p, r, &c. will here (agree- 
ably to a preceding obfenration) be the roots of the 
equation «■+ 1=05 aod,confcquciitly, «, ^, &c- 

1 r- r 1 180* 180° iRrt" 

the co^imes 01 the arcs — ^ t x -t— >, f x — -.fiecL 

(as appears by the foregoing note). So that, making- 

^, ^ C» equal, here, to the meafures oi tlie 

1 180* 180® 180*' 

angles — 3X — x«r, 5 x _ x»,&c. the 

fluent fought wjQ he exprefled m the very fame man- 
ner as in the preced ing cafe ; except that the firft 
term, log. i — n (arifing from the rational root 

pz=z i) will liCfc have no place. 

After the lame manner, with a fmall incrcaie of 

trouble, the fluent of - -^ may be derived,, 

ai and IT being any integers whatever. But I ftaXt 
now put down one example, wherein die impoffible 
quantities become e^Tponents of the powers, in tha 
terms where they are concerned. 

The leries here given ia i ^ -|- Z^' r 

3545' " number whoic hyp. log; 

is 
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Is — X, and If is rcqaiped to find fhc fom of every 
term thereof, beginning at the firll. Here the 

quantity fought will (according to the general rule) 
be truly defined by ihe part of the fum of all 
the numbers whole rcipcdtivc logarithms are — /•x, 
_ jX, — rx, to.j which mmibers, if N be taken 
to denote the number whofe hyp. log. = i, will be 

truly exi^effed* by JN/"*'*, . iST"^', N"^^, &c. 

From whence, by writing for py y, r, &c. th eir equals 

— y/fifi^u ^c. and putting « = y /l-^gcc, 
v/i — jS/3, we fliall have ^ x 2sr'' + 
&c. « ; into N'^' + iNT*' x 

Nf'^^^* +<&c. , But AT-'^'^^* + iV^'^"' is 
knD^vn to cjiprcfsthe doable of the co-fine of the 
arch who(e meafure (to*the radius i ) is ax. Therefore 

we hav^j^^to " :^ ^ ^ 

AT^' X i c6J.f. j5 ^, ^c. for the trie fum, or value 

propofed to b^ djitennincd. 

^he foluiop orthis cafe, In a manner a little dif- 
ferent, I have giveafomc time fince, in another place; 
where the principles of the general method, here 
extcndec^ and illuftrated, are pointed out. I flvall put 
an csd tfic.thit^ paper -with obfervingi that if, in the 

. ■ */ • iehes 



Digm^uu L>y Googi 



yhtLfevttt h^ mmmg, .dMp.filacet; muft be 
lupplicd with cff^Mn J which, m ord^ the of nbm* 
bering off, muft be reckoned as real terms. ■ • ' " 

: I - r - . v;-, 

CIV, Oi/ervatio EcUpfiiLum Hit 30 Julii 

1757. Ajtotf OliJJlpm J.Joimt Clm^ 

' lier, Congregatianif Oramii Pr^ur^y i 

Regia Londincnfi Sochi ate. Communi- 
cated ly Jacob de Califo Sarmicnto, MJ(}. 

* ' - . ■ • 

Tuboo{Ktico8pfidiii|i» \ ' 

jicadNov.,6. jNIdufftpenumJbBi'. — ft. fj; it 
A Xottimn <jiibi|i9i ccJiplii: 9» 04 
Orto jam mooepent -s — — p %^ 
Umbra ad mare .hamonim ahfiarvaH] 

vitro piano cxnileo . — • m^mmj 9 . ^ 
Solo tutx> optico obiervata . — j r*^- 9 Jl 

Vitro flavo obfcrvata . p SI 48 

.Umbra tangit GrimaldOT otifi^HFiMiRl 

vitro plaiK> cprule«i,;, 9 .3* *Q 

Solo tubo pptiqo. • , mm . . , , ' .^ ^ 
Vitro piano flavo .■ - ^ S$ .8 

^Totus Grimaldus tegitur oblSmtni} 

vitro plapo caeruleo r-jsr^ ^ 44 , 

olo tubo opUCO — . — — n 1^ «fl 
Vitro flavo ~ J 3^ 



4r 



V<Jl..5o. Umbra 
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Vhibm ftd Tychoiieiii oUov^ ^ 

piano cQ^nito c •-i^ . . ^ * r 

folojtmbooftioo ■ ■ r*-r P 3^ 4« 

Vitro flavor — ^ 9 S9 

;Um1n fliiHttfalttm vino C9^i|«>l ^ ^ 

fiolotiibo6riti(» — •^v.-r- 9 5S 3J 

Umta ad .Frt«^t!ttra 9 S9 S7 

Umbm idMafiJ^«IMa« - u.^^ .to. tc 50 
ObfewttayHroJwoni.rHr /v--«* 16. i 8 

Umixa taimt Mare TraoquilBtatii / 10 . $ SO 

aj)3fo«i&^^ . 10 to id 

iUn^ljra tcgit Maackimi oblimta vl-i - ^ 



'.Vittoftm — 10 II JO 

TotiitoMtt«F«RttiSd!liitk'fq$tW^^ 10 IS s9 



IS 



Vitfo flavo ^ <o « »^ 

Totum Mm;Sei€bifeatfo If^tar ' )0 ^4 56 

TocumMSreCrifiomdriimbrirl^^'ie 30 ^7 

Pbto tcgitdr vitiD rgrate u utofava ttte 10 3' '^f 

Vitro flavo , ^ — ' ^ W ^31 4 



•2 *f 
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Vhto ^mcrgk obfcrvatu§ vitro Ikw^ »;> • i p s 
Solo tabo optico • - m \ f ^ tf iVn . gp 51 



Vitro caruleo ll - ip jo 

Ariftarchus emer^r^ '>ai«- :nr;WMir ffii 3 
Galleadus incept ^mcrgCfC obfcmtUSTv^ 3^ |»6 

Oblci vatus iblo tubo opticonLfJia j^ i p ini^-. aj 'i^Ja 

Obicrvatus vitro caBn;ilc.o ^'T^ '^^ ' * * 

Gailendus totus extra umbeam" a8 ft 

Schicardus incipit erocrgcre _ ■ 45 44 

Totus extra umbram ^'^AtH 47 '10 

TotumMareHdmonw*^^ 4^ 50 

Mcnclaus tprt. vioibim? ^^^^ks^ • SS S6 

- Vitfb Gserolep ' '^^^••"♦tK'i^wi-i )rii ^ Y14 
Incipit cinarjgeit Wk^'Crlfi^ »a . r . 31 
Totuin M»e CHfivm 9ctpi .umfaipi'^ ^i^ft 2S 
FiiMS «dip& — »• - r-r ^/ ^ , ' 

Obicm^ h«c perada t cctk>^i^A%^ wgk^ 
letn terne ita dil^tst: mt,. siacd^ in ai <to4itr 
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Q|/4«iSNM^^ ^ ^ Man*- 

j^^^henilk^Aep^?^^ fiy John Andrew Peyft 

»«idNo».i6^'TpHE cruel cffe'ds of the tree called 
JL Wanchcnille airp known to all the 
worH: its milk,, whi^ the fava^es make ufe of to 
j5bifoiitbcir arrows', mak^ the wounds inffidted with 
them mortaL The fain, which walhcs the leaves 
and branches, caufes blifters to rife like boiling oil ; 
even. the fhade of the tree makes thofe who repofe 
UBC^ef; it to fwell and its fruit \s efteemed a deadly 
poifon. 1 was informed, a;; a very extraordinary thing, 
thjit a breeding woman was fo mad jps to eat three of 
them, which did hi^^ ypry little harm; and this was 
locked upon as a miracle^ aJid a proof of the fur- 
pfiiang eiFcds of the ipi$i(^aJtv>4 «ad k)ogings of 
women with chird. 

But hqre is a fa<5l, which .wiW fcarce be credittd 
by many perfojis, who h^ye frpqu^ltted theie iilandt: 
wh^ch 1 declare to be tr^e. I if. 

jOne Vincent Banchi, of Turin ^ in Piedmont, a 
^t^ong"rob^ft mant ;at)4^'an«old foldier, of about for- 
ty-five years of j^ge^ belonging to the horfe, was a 
Have with the Turks eleven years, having been taken 
prifoner at the fiege of Belgrade. He was overfcer 
of my habitation towards the month of July of the 
year 17 f 6. wa^ one day walking upon the fea 
nde, and feeing a great number of apples upon the 
ground, wa&^ar wtth^ir beatttiful colours, and 
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fweet fmelly refembling that of the apple called d'apis: 
hi took and eat of them, without knowkl^ what th^ 
wcit| be found they hac^a fubs^cid 'teiAef^ and having 
eaten qqupjb of- dozen 'pfv^hein^ l^ij^fillti, his poc- 
kets, and came home, eating tne reft as $e c^me. 
The Negroes, that fawr him eat this crtiH fr^iit, told 
him it was mortal; upon which he cca^tp eat thcm^. 
and threw away the refl. • ]^ |^ 

About four in the afternoon, inz. aJjiour after this* 
repaft, his belly fwclled coniiderably, and he felt as 
It were a confuming fire in his bovireTs. He could 
not keep himfclf upright; and at night the fwelling 
of his belly increafed, with the burning fenfation of 
his bowels. His lips were ulcerated with the milk of 
the fruit, and he was fcized with cold fwcats ; but my 
principal Negro made him a decoction of the leaves of 
zRictnus* in water, and made him dririk plentiful- 
ly of it, which brought on a vomiting; foHowed by a^ 
violent purging; both which cx)ntinucd for four hours, 
during which it was thought he would die. At length 
thefe fymptoms grew lefc; and my Negroes made him 
walk, and ftir about by degrees ; and loon after they- 
were ftopped. Rice-grtiel, which they gave him,^. 
put an end to all thefe diforders ; and in four-and- 
twenty hours he had no more ailments nor pain ; the 
(welling of his belly dimini(hed in proportion to his 
evacuations upwards and downwards, and he has con- 
tinued his fun^lions without beln^ainv mdre fenfiblc 
of the poifon. We fee by this, that the cfFeas of the' 
poifon of the ManchincUc are different from thofe of 



e fifli at Guadaloupe, whicli 1 incntionedl ' ' ' * 
Dec. 2. 1756. ^-^^^''r If'.v: r ^ ..Vi S: r ,^ 

*: AatHaw.fargdtrut i in Fioidii mtiidiuitk 

CVI,. 
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€VI. MfkwB ^ a LeMr Jhm Mr. Wii* 

liam Arfiroh, MrMwry Baker, 

F. /?. S. on the giving Magnettffn and 

RoriNov. i6, T?Oill' fome time paft I bm been 
i7s»» •J'^ ifaAtng experiments on the maaifr- 
tifin of brafC^nd inQlion^ft many pieces that I £ave 
tried, find levei^ that ftadlly attraa the needle; but 
vrhcmCT fhe/^ve hi'd.A^ property originally, or 
haycyciqpivied'it by hammering, filing* capping;, or 
any olther /ui:fi«ilkie c^ufe, I cannqt yet determine. . 
' l^)ivf i vcT^ hai^rdme cooipafi-boit made of pure 
brai^' ^(s far as I can Judge : Uie needle being taken 
outj, ahd placed u0on a pin fixed properly in a board, 
and dc^f of alji^imier maeneticSi the box will attrft^ 
'this nee4te at*balf an inch d^ if fufl^red 

to, touch, Will dri(W It' full po degrees from the north 
or /outk pomtsV ana t ^ parts of tbe box 

i]}.^ke4 nbrth ^nd fouth a(tra^ the fifron^. The 
cdvierof the l>6x>lfoattra€b the needle neaSy as much 

'isth^te;^^^^^^^ 

As fo yoUr ibD{k)fiti<^^^ that iron may be, mixed 
' wlth.dielArjis,; f but I have been 

formed ^t .<^'Il!nb^^^^ iluxes with a much]^ 

degree o^Theat than i?oni and iron naturally fwims on 
fluid brafs. fiefides, many of the fpecimens of brafs 
I have tried #e80<lidw as ^ey came from the miU, 
where they vi^'^ttg^ into plates, apd I prcfame 

wen 
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MittlhoeSi*i yet thcfc I have giv^en the niag* 
nctic vktue to, when they had it not ; and fome pieces 
of bnfs, which naturally actra^l the oecdle, feem to 
the tf6 ais fine a bright yellow as any other, and ait 

tts nialleable as any I ever met with. ' ' ' ' ' 

Pieces of brafs without any magnelTc power, by 
properly hammering and giving them the double 
touch, after Mr. Mitchel's method, I have made at- 

trad and repel the needle, as a magnet does, jiaving 
two regular poles : and I now fend ycm one fuch piece 
of brafs, which I have thus made mr.gnctical. Vou 
will alfo receive a couple of needles, which I made 
myfelf after the late Zachary Williams's method, and 
3. little ftand whereon to place them, the better to 
fliew how this magnetic bar attraifls and repels the 
needle when properly applied ; fop it muft be noted, 
'that in making thcfc experimentslt Ts necefTary to cm- 
ploy a veiy good needle, about inches long. wcU 
Jtfid tenderly fet, and not covered with glafs.' 

You will obfervc, when you try thiis bar,' that the 
fame poles repel each other, and the contrary poles 
-attracfl ; which proves this piece of brafs to be indued 
with true magnetic virtue and polarity. However it 
tnuft be noted, tlut though the fame poles repel each 
•'other, yet, like natural magnets, in contact, or near- 
ly fo, tiiLV attract each other j therefore when you 
would Hicw the repelling power of thi^ hi afs bar, you 
^iftuft-not bring it nearer the needle than of an inch. 

Magnetic brafs does not attra<5t iron, not even the 
'Ickft pStlftk, fo far as I can find: whether this is 

, 

• • This refers to Mr. Baker's having fuppofcd, thai pid if^^'^ 

■ owing 

5 
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owing to the weaknefs of magnet ifm in the brafi, 0t 
■Co fome other cauie, 1 don't pretend to know, 

) have tried to infuie magnetic virtue into feveral 
pieces of copper, lead and pewter ; but ^ill my en- 
deavours have not been able to make them attia<5t the 
•needle at all. Indeed, wlicn I have held a piece of 
pewter, that I have tryed to make magnetical, to the 
needle, the necdk woukl tpmblp^ bui ogt approach 
the pewter. 

I lend you another piece of brafs, whofe either end 
attratfls cither of the poles; this I have infofed tlie 
i:nagnetic virtue into, and can at any thne^ lo as to 
attract and repel the needle j but, like fteel that is fet 
a low blue, it lofeth that polarity in a few hours j 
which may arife for its being too fhort for its weight, 
or from its different temper of hardnefs or foftnefs. 

A third piece I alfo lend you, which with nil my 
endeavours I cannot make attract the needle in the 
leafl ; and yet I can perceive no difference between 
the appearance this piece and that of thofe which 
do. 

Would fotne ingenious man purfue thefe experi- 
ments, perhaps wc might have needles made of brals 
lo a6t as llrongly as fteel ones do, which would have 
the advantage ot beii^ Idk Uabie to rud at fea than 

ileel ones are. 

But my whole defign was to Hiew, that brafs is 
by no means a proper metal to make compafs-boxes 
of, or to be employed in any inftrument wnere mag- 
netifm is concerned. For as it is demoniVrable, be- 
yond all contradiction, that fome brafs is found en- 
dued with a power of attracting t]:ie magnetic needle; 
that other pieces are capable of receiving it either by 

. accident 
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accident or defign, (let it be from its being mixed 
with iron, or any other caiife whatever) brafs muft' 
be a very improper metal for compafs-boxes, as it 
may occafion many fad and fatal accidents. 

Norwich, O^ob. 20th, 1758. 

It is well known, that brafs has been fometimes 
found to affed and difturb the magnetic needle; but, 
to give magnetifm and polarity to brafs, has not, that 
I have yet heard, been before attempted. I there- 
fore have taken the liberty to lay the above account 
before this Royal Society, and have alfo brought the 
pieces of brafs mentioned therein, which have been 
thus made magnetical. 

London, H. Bakcf. 

Nov. 15. 1759- 



CVII. An Account of the Sea Polypus, by 
Mr. Henry Baker, F, R. S. 

To the Right Honourable the Earl o/* Maccles- 
field, Prefident of the Royal Society. 

My Lord, 

Read Nov. 23, T now return the marine animal your 
''^ * X Lord/hip did me the honour to re- 
commend to my examination ; which I find to be a 
fpecies of one kind of the Sea Polypi, mentioned by 
naturalifts ; but I think not very accurately defcribed. 

The kinds of Sea Polypi are underftood to be, 
•Vol. 50. 5G FirJ}, 
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. ' Fvffi^ TheP^Tpus* particularly fi> tailed, tfaeOb* 
topus^ Preke, or Four-comrtl: to whkh Juad our 

fubjedt belongs. 

Secondly^ The Sepia, or Cirttle^fifli. 

Thirdlyt The Loligo, or Cafamary. And each of 
thcfe has its difFercnt fpccies and varieties *. The an- 
cients add the Nautilus j and fome forts of Star-fiOi 
might perhaps be not improperly ranged among them. 

All of the firfl: kind have eight arms, placed at 
equal diilances round the head ; below the arms arc 
two eyes, and the body is fhort and thick. 

The Cuttle-fifli, and the Calamary, have each of 
them ten arms; of which eight are morter ones, tam- 
pering gradually to a point from the head, where they 
all rife, to their extremities: the other two (frequent- 
ly called Tcntacula) are three or four times as long, 
pcrfedlly round, (lender, and of an equal thicknefs 
for above two thirds of their whole length ; then 
fpreading into a form nearly like that of the (horter 
arms. Great numbers of acetabuhy or fuckers, arc 
placed fomewhat irregularly on each of the fhorter 
arms, ai>d on the fpreading parts of the Tcntacula, 
TV'here fomc of the fuckers are a great deal larger thaa 
the reft. 

The body of the Cattle-fifh is broad and flat, ha- 
ving within it a broad friable white bone 5 that of the 
Calamary is a fort of cartilaginous cafe holding the 
inteftines, of a roundifh oblong (hape, furnifhed with 
two fins, and having within it a thin trani^KUrent ela£» 
tic fubftance like IHnglafs. 



• VidcWiUMBiy>icriai«wfltr,i.i^lcBw^»^yb3»>^ 
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The mouth of die Poor-tiontrd, Cntdc-fiOi, tnd 
Calamanr, is placed in die £)re-part of the head, be* 
tween the arms* havbg an hocny beak, hand and 
hooked liko a panot's, which ibnie writers caU the 
teeth. The ^ of thm ail are nearly in the iame 
poiittoiu 

> M the lUjtd uncler cwiiiiatioa lelembles in. 
fome particulars all the abo?e kinds of Polypi, this 
Ihoit. account of them may, it is hoped, render thr 
foUowiog defcrytiim of j(t ^more imeliigible: and. 
with the fiune Tiew» Mr. Ceorge Edwardsi Felbw of 
4ie lloyld Sodety, has been h obliging as to make 
drawings of the enimal itfel^ In lour different po- 
fitioni» end of the natural fize 3 which drawings are 
hniewith peeftetad to your Lofa^ip. 
. OnrPoiypnsisof thePour-cootrelkind, andlbe-^ 
l|eve of tet ibecks called Bjolytttoa i which is faid 
to have a mulKy fmell $ but if ours had fuch a finelS, 
the fpirits wherein it lies have taken it quite away. 

In the drawing [See Tab. Fig. i.] is iihewft 
l}ie enledor part of this animal; which has much |he 
ftppearance of a Star-fi(h. Here are eight arms aboqt 
uree inches in length, united at their roots, and pla- 
ced circularly at equal diflanccs in the fame piane,. 
which has a confiderable linking towards the cenfer, 
Thefe arms diminiAi from their rife to their extrcmt- 
deib tnd exceedingly fmall. Near th$ head Aey. 
SWS <M¥iidrilaM»l» imt the nndei>^de contra<^g gra- 
di«d^ to an edge, Ihey become towards the ends tri- 
ktend* On tlie upper fide of each arm are two rows, 
of acetabuia^ or fuckers, flanding in a beautiful or- 
dfcr, as clofc as they can well be placed, and begin- 
ning iaaxk, the center of all the arnls. Theie fuckers 

S O 2 are 
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a're "perfectly circular, with edges fiat on the top, an<f 
a round* fcavity in' the middle of each. They arc 
krgcft in the wiJcft part of the arm, and hikn as- 
the arm diminifl:es, till tliey become lo finall as hard- 
ly to be difccrnable. It is very dkHcult to tell their 
number : 1 counted as iar as fifty in a row, but ami" 
certain there are many more i and I don't imagine 
rhc eight arn:is Iiave io lew as a thoufand on them; 
They rife fon^e height above the furface of the iikin 
and wherever tliey are not, the fkin of the arms (un- 
lefs on the under-fide) is granulated like fhagr^en*. 

As in the other kinds of Polypi the mouth is placed* 
between the arms confpicuoufly enough, I expcdled* 
to hnd it lo in this; but the fpiiits had contracted it 
fo much, that I could diibefll no<opening at all where- 
I thought the mouth muft be} and therefore could 
not lay, with aHuranoe, that the mouth was placed 
there. Under this difficulty I applied to Sir Hans 
Sloane's moil valuable coUe&(Mi natural hiiloryirv 
the Britiib-MufaeuiDs where I found feveral fpecies 
of this kind of Polypi> and aihongft the reft a fmair 
dried fpecimen of the fame fped^ 'as ours, and a 
much larger one in fpirits, of a fpedeathtt comes very^ 
near it. 

This large fpecimen afibrded the inftrmadbn F 
flood m need of: for though here- alfb the mouth waa 
dofed, and the beak dfaiwn (km inco the center be- 
tween the arms^ fb as not to be feen at alls yet, by 
die help of Dr. Morton and Mr..Empfon, I^had 'thr 
fatisfadion to lee tlie mouth opened', and the beak in* 
■ — - — ' ' ' t "• ' 

* Some of the Pour-contrcl kind have but one row of fuckers jOp.^ 
the arms ; fuch an one X have iccxi^ wbofc aim« were tbiny inchol 

the 
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the fame fituation, and of the lame form and fub- 
f^ance, as in the other kinds of Polypi. Having 
gained this knowledge, by applying the point of a 
bodkin, I eafily felt the beak in our Polypus j but in 
fo fmall a fubjctft it cannot be brought to view with- 
out diffedtion, which ii die reaiuii it does not appear 
in thefe drawings. 

Fig. 2. reprcfents the Polypus fo placed as to (htw 
the fituation of the eyes and the form of its body, 
and alio in what manner the amis are turned back in 
the ipecimen before usy but we may fuppofc them 
thus difpofed merely in the ad of dyii^g, and that 
when alive they are moveable in all directions. 

. On that fide of die body oppoiite to the eyes, and 
which thntfixt may be termed the beHynpart, there 
mean a tranfverie flit or opening in the ikany. not in> 
a urait Une^ but a litde iemicirculari from the an-- 
terior put whereof a tube or pipe proceedst abour 
one third of an indi in length, (mailer at die eztre* 
mkff where it -opens with a round orifice* than at 
the baie, and reaching ta within a fmall difiance of 
the arms* As bodk the Cnttl&fifii and. Calamary* 
have a pipe nearly in the fame fituation,. though (bme* 
what mnnent in figure,: through whidi they ooca— 
fionally difcharge an inky liquor, and fome wriftera- 
iky the faeces alfo, it is probable the pipe in this ani-* 
mal may ferve to. a like purpofe $. and as the body 
ef the Calamai^ is included in a cafe, the fiit acroft 
the body of this animal (hews its belly part to have*, 
alfo a fort of cafe, though-on its back there is no ie- 
paration as in the Cakmary;^ . 

Out of the aforesaid fiit -or opening- a bag IfTuess 
with. a yucty flepder neck^ sCXtcnding- towards Sie tail^ 

; audi 



[ 78i ] 

and enlarging gradually to its end. This bag h 
above half the length of the body, and appears like 
another body appendant thereto. I fhould be in- 
tirely at a lofs concerning this bag, did not fbme paf- 
fages in Mr. Turberville Needham's curious obfer- 
vations on the milt veiTels of the Calamaiy enable me 
to form feme conje6hircs about its ufc. 

Having differed fevcral Calamaries on the coaft 
of Portugal, without the leaft indication of milt or 
roe, and confequently without knowing which were 
male or female, he was much furprifed (about the 
middle of the month of December) to find a new 
veffel forming itfelf m an obvious part, and replete 
with a milky juice. This was an oval bag, in which 
the milt veflels formed themfelvcs gradually, the 
bag unfolding as thefe framed and difpofcd them* 
felves in bundles. Before that time he had obferved 
two collateral tubes, which are alike in both iexes ; 
but a regular progrefs in the expaniion of the 
imlt4»g and formation of the milt-veflek had not 
prefented itfelf before. Thofe tubes cHi then ap- 
peared opeii at one extremity, mudi refemblinfl; the 
fitmale parts of generation in a fiiail, Imt did not 
terminate in a long oval bag extatdmg m t paiaUd 
with die Aomadi moce than half dielength of tiie 
fifli, as he krniA them afidrmidi wlwn 6ieii^t ve^ 
hh that fiUed the wbole cavity were ripe fe rcj cai on.- 
TJbe £ime ddcti 'laiidkxit tilt ^ 
aude aUb, pediapeiBr d» d»!fitk>n of die ^pam. 
Vl^uNetMmt^B imcrofcopu^ Difeo cap,y. 

It appears fiom this acocxmt that die laale Cab^ 
oiary (at a certain dm of the yeu oniy) hasa hag 
who^Nii the nSMneftb as (DomaiBfid^ ^n d that dra' 

. ibnale. 
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female has fiO fiidi bi|. Simec iherefere thie bag of 
our Polypus is fboad io Ac Aine Bttn6oD as that of 
the Calafutry, (which is atfo a kind of I'olypus) we 
mayfuppofc it to be the milt bag, iitid that our Fo* 
lypus Is a male, taken «t a time when the milt «ra» 
leedy for ^ ^ ipedmcn at the 

firitiih Muieum, and alio in the other fpedmens, 
thflie is the fimie opebifig, with the pipe that ri(e» 
above it towards die aims, but not die leaft appear-* 
aace of the bag in qneftion ; they are therelbte pro^ 
bably lemales» or if males, were eaught beware «idb 
h^Was Ibrmed. 

' 3* prcfents another view of this Polypus, its 
arms extended circularly with their luider-fides next 
the eye, and the body fo difpofcd as to fhew the 
tranrverfe opening a, the oval bag ifliiing therefrom 
apd the pipe riiang upwards towards the arms 

pig, 4.. Ihewe the Polypus with its tranfverfe open- 
ing and the pipe riling therefrom, but withbntdKOval 
bag; it is figured tous by Rondeletius and Geiher, 
and the fpedmen at the Britiih Mufcum has al£i this 
appearance. It is here Ihewn with the arma ejiWn- 
ded Pxwards. K Is a magnified figuie of one of the 
acUakuJa, or fuckers o£ which there are two rowa 
en eadi arm of this Polypus, as before dcfcribed. 

Mr.NcedhacQ, in his dcfcription of the fuckers of 
the Calamary, (which he had many opportunities of 
examining whilil: alive, nnd whofc mcchanifm is pro- 
bably the lame as in tiioie of our Polypus) informs 
BS^ diat the a^l:ion of tlie fuckers d^ends pardy 

on their lliapc, which, when they arc extended 
** refembles nearly that of an acorn- cup, and partly 

upon a deep circular cartilaginous ring, armed withi 
^ imall hooksi whicii is iccuiced ia a thin membrane 

<< icmething 



fometliing tranfparcnt, by tlic pr(>ie<5lion of a fedge 
invcding the whole circumtcrcncc about the middle 
*^ of its depth, and not to be extraded without fomc 
force. That each fucker is f'aftencd by a tcndi-- 
nous fbem to the arm of the animal: which rt-em, 
<* together with part of the membrane that is below 
** the circumference of the cartilaginous ring, rifes 
** into and tiiis the whole cavity when the animal 
«' contra<5ls the fucker for a6lion. In this flatc 
" whatever touches it is firfl held by the minute 
•* hooks, and then drawn up to a clofer adhefion by 
** tiie retradion of the ftem and inferior part of the 
** membrane, much in the fame manner as a fucker 
** of wet leather i uftains the weight of a fmall Hhoac" 
Vid. Microfcopical Difcoveries, p. 12. 

M fhews one of tlie cartibigirious rings armed with 
fmall hooks, of its real lizc. The ring this is draw*, 
from was taken out of a large fucker of a larger Po- 
lypus, and is prefented herewith. 

By thefe fuckers the Polypus can fix itfelf to rocks, 
and prevent its being tofled about in florms and tem- 
pefts) but their principal ufe mud undoubtedly be to 
ieize and hold its prey : and to this purpofe they are 
moft admirably adapted j for when they are all ap- 
plied and aft together, unlefs the Polypus pleaies to 
withdraw them, oodiing can jet from h ' whofe 
flrength is mfaffideiit to tear olf .its arms. Some- 
thing like thefe fuckers is found bj die mierolbope 
in tm minute fiefli water Polype^ whereby it is able 
to bind down and manage a worm much larger 'and 
feemlngly ftroi^ than itfelf In like manner the' 



* Of this I ^ve an account fome years ago, in tsij attempt 
fomdia Natnial Hifloiy of tkePolype, chap. r«' 
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JieUd arbor efcm ( which mdy alfo be called a Polypus), 
^ough it has not fuckers, yet by. the hook& along its 
armSt and the multiplicity of th^bcanchings, which 
have been counted as far as Sp^poo, it can, by fpread- 
ing its arms abroad like a net, fo fetter and entangle 
the prey they inclofe when they are drawn together, 
as to render it incapable of exerting its ftrength: 
for however feeble thefe branches or arms may fiiigly 
be, their power united becomes furprifing. And we 
arc alTured nature is fo kind to all thefe animals, that 
if in their ftruggles any of their nniis are broken off, 
after fome time ihey will grow agajn i of which 
fpecimcn at the Britifli Mufeiim is an undoubted 
proof \ for a little new arm is there fcen fprouting 
forth in the room of a large one that had been loft. 

It lb evident from what has been iaid^-thiU: the Sea 
Polypus miift. be terrible to the inhabitants of the 
waters, ii] proportion to its fize (and Pliny mentions 
one whole arms were tliirty feet in length) ; for the 
clofe embraces of its arms and tlxe ^uihefion of its fuck- 
ers muft render the efforts of its prey ineifedual ei- 
ther for reiiilance or efcape, unkl5 it be qodufid with 
an extraordinary degree of ftrength. • . 
, Sea Polvpi are frequent in the Mediterranean : but 
Mr# Haviland of Bail), to whom we are obliged for 
this, which is of a different ipecics, thinks it came 
frqm the Weft Indies, where it is c^^led a Cat-hth. 
That like it m. the J^nuQi Mi^um alfo capie fcom 
thence. 

As the Polypus I have endeavoured to defcribe \% 
much contradcii by lying long in fpirits, and dif- 
fedlion would deftroy a fpccimen well worth prefer- 
ving, I hope to be cicuicd if this account ihould be 

Vol. ^o* 5 H * found 
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found deficient in icvml partkularSy or chargeabk 
with fomc Jiiiil:akes. 
Permit me the booour to be, 

M/LoRD» 

Your Lordfhip's 
Moil humble and obedient Servant. 

^ s^^^?^> « R Baker. 

Nov. 23d» J75Q. 



CVIII. A Defcription of tbifoffil Skehum 
of an Animal found in the Alum Rock near 
Whitby. By Mr, VVooUer. Communicor 
ndfy Cbaries Morton, M. IXF.R.S. 

Acad Nov. 23. JT \^ in this rock, that the Ammoojte*. 

'^^ ' X or Snake-flones, as they are common^ 
ly called, are fouod» which have undoubtedly been 
formed in the exuvta of Mtes of that (hape; and 
though none of that fpecies are now to be met with 
in the feas thsreafx)uts, yet they in many particulars 
ftiemble the Nautilus, which is well known. The 
internal fubibnee of thoTe ik>nes, iipcm a fe^ion. 
thereof, appears to be a flony concretion) or muddy 
fparr. Stones of the lame matter or fublbuice, in. 
the fhape of mulcles, cockles, &c. of various fizes,. 
are alfo found therein, and now and then pieces of 
wood hardened and cruiled over with a mmy iiibp 
ftance are iikewife found in it. 

Many naturalifts have already obferved, that^mor>g 
the vaft vairie^ of cactraoeoui-iiibftances ^aond at la- 
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veral depths in the earth, where it is Impoflible they 
flioold have been bred, there are not lb many j^ro* 
dubious of the earth as of the feai and it appears 
by the accounts of authors both ancient and modern^ 
that boneSj teeth, and fomctimes entire fkeietons of 
men and animals* have been dug up or difcovered in 
all ages, and the mod remarkable for fize commonly 
the moft taken notice of. In the firR particular this 
fkeleton will mod probably appear to have belonged 
to an animal of the lizard kind, quadruped and am- 
phibious ; and as to its fi'/e, much larger than any 
thing of that kind ever met with or found in this 
part of the world ; though, from the accounts of tra- 
vellers, fomething fimilar is ftil! to be met with in 
many of the rivers, lakes, &c. of the other tliree. 

When the annexed drawing thereof was taken 
January f, 1758. iSce Tab. XXX.3 there remained no 
more of the vertebra than is therein cxprelled ; that 
is, 10 between D and F, and 12 between G and H: 
but when it was firft difcovered, about 10 years ago, 
they were complcat ; and there was belidcs tlie ap- 
pearance of what was then thought to have been 
fins, near the back part of the head at A, the fame 
as appeared further backward at E, when this de- 
fign was made. The vertebra, 6cc. now wanting 
having been either dug up by curious perfons, or 
wafhed away by the violence of the waves at high 
water, and the accidental beating about of ftones, 
fand, 6cc. during that time ; the water covering this 
ikeleton feveral feet at high water in fpring tides; 
the cavities in the rock iUll remaining as in the d^- 
fign. 

The fubftance of the bones, with their periojiium^ 
00 the covered or under fide, in moft parts remains 

5 H a intire. 
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jiitif«» and their -nfttive colour in Ibme pkoes iii a 
good meafare prderved, , and the teeth 'wnh Mr ■ 
fmooth poUih plainly to' b6 difeovered. Fftrt of the 
mandible near the exCr^mhy was cowed whh a fhelf 
of the rock about three kichies' thick i which being 
cut away and removed, both the mandibles appear^ 
ed under it compleat, with the teeth of the upper and 
under one, plainly locking or pafling by eiidi -diStust^' 
Thefe appeared to be of the defUet hemi ' ot hxtg 
kind, a$ well as all the others in the narrow part of 
the mandible, and further backwards Aey were not 
obfcrred. From this kdgc or ihelf the mandible 
towards B is finglc, and appears to be the upper one 
of the living anioial ; and Irom the head not being 
exadfy in the line ef die bodf » lliat pait has been 
inverted, or qmte turned over, and the body kfelf» as 
appears from the tranfverfeprocefles of the verteir^y. 
lies OB the right £de. There appears one row of 
teeth only on each Gi^ xf tkt mandibfe^. and ihey 
M about i of an inch afnnder. 

The mandible B A', the crankm g and the wr- 
tehr£ from D to F, were attempted to be tslcen opt 
wholei but the bones being tendered extreme^ brisife, 
and the rock in which they were fixed beng a brittle 
blackifh.' Hate, with joints or fifltuts running m evety 
direftion, would not hold together: the whdie there>- 
fbre fell in many pieces, the verhhra in the joints 
only, which makes them eafy to join together i^ini 
and befides fiiows very plainly the tranfverie and fpt^ 
nal pTQcefies thereof^ the* foramen in the liatter 
for the fpinal ihatrow. It^fras now that a- piece of 
the cs femoris^ about four inches long, fhewed icfelf 
in the fparry concreted fubftajice at % toge^er v^ith 
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a piece of the as inntmnnaturrty to which it had been 
articulated or joined. This, with what has been be* 
fore remarked, will fufficiently prove this to have been 
an animal of the quadruped, and probjblv, from 
die fhape the cranium peculiar to lillio, of the 
amphibious kind. At t!je i.iinc time many pieces of 
the cojiet or ribs, broke and criuhed up againft 
the vertebra^ were plainly vifiWc. The cavities of all 
the bones were £llcd with a lubliance, wliicii appear- 
ed the fame as the rock itfelf; and the fubilance oa 
each fide the 'i^ertihro', as they laid, wns a mixture 
cf f parry concreted matter wit!: tiuit of the rock it- 
felf, which is a blackiih llatc. 1 lie' ar.iinal, wlicn 
living, muft have been at k.ift 12 or ia lect h)ng. 
And the dimcniions of the whole, or p^uiicular parts 
of the fkeleton, may be meafurcd from the icaic an- 
nexed thereto. 

This ikeleton lay about fix yards frcrn the foot 
of the cliff, which is about ilxty yardd in pcrpcn-* 
dicular licight, and muft have been covered by it 
^rubabiy not much more than a ccntar)- ago. The 
cliff there is ccmpofcd of various flrata^ begii nir 7* 
from the top, of earth, clay, niarle, ftonts both li.iui 
and Ibft, of various thicknelTes, and interriiixed with 
ftach other, till it comes down to the blac k llatc or 
alum rock, and about 10 or 12 feet deep in this 
rock, this fkcleton laid horizontally, and exactly as 
^kfigned. The probability, that this cliff Jias fovnu rlu 
eovtpedthis aDfiml, aod exteoded much more into ki.^ 
fay is DOC ta the knift dbubied of by thofe that know 
k» The %m^Jtrata^ of whieh it is compofed, are dul- 
ly moulderiBg and ftlHng down ; and the bottom, be- 
ing the ilaty aluin.rock„ is aifo daily beat, waihed^ and 

wore 
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vfoic away, and the upper parts undermined, whence 
many choufand tans often tumble down together. 
Many antient perfbns now living, whoie teftimony 
can be no way doubted of, remember due very diff 
extending in fome plaoes twenty yards further out 
Uian it does at prefent. Id ihort there is fuffidott 
evideuoe, that at the beginning it muft hi?e exten- 
ded near a mile further down to die iea than it doet 
at prefent} and £o much the iea has there gained of 
the land. 

Theie are the principal fads and dfcumftanoes at- 
tending the £tuatioa and diibovery of this fkelelODs 
which firom the condition it is in, and from the par- 
ticular difbofition of the Jirata above the place wnere 
it is found, feem cleariy to efbblifh the opinion, and 
dmoft to a demooftradon, that theanimaiitfcdf moft 
Ittve been antediluvian, and thai it could not hm 
been buried or brought there any otherwife than bj 
the force of the waters of the univerfid deluge. The 
different firata above this fkdelon never could have 
been broken through at any time, in order to bury it, 
to fo great a depth as upwards of i8o feet; and con* 
fequently it mud have been lodged there^ If not be- 
fore, at lead at the time when thofe flrata were form- 
ed, which will not admit of a later date than that 
above-mendoned. 



P» S. In the xllxth vol. pa^ 6^9, of the PkHofopbU 
cal Tran/a^fom, an animal is defcribed by Mr. £d<* 
wards, which was brought from the Qainges, and 
refembles this in every lefpedt. He calls it La* 
certa (crocodilus) ventre marfupi% 4ami9^ fatcikis 
Mfrganfern rvftrum amukntilms* 

CDC, 
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CIX. A Dijfertatim upon the Phceniciati 

Nufneral CbaraElers antiently ufcd at Si- 
don. In a Letter to the Rev. Thomas 
Birch, Z). Z). Secret. R. S. from the Revm. 
John SwintoDy of Qirift-Cburcfa^ 

Reverend Sfi^,. 
todDjfe7» T TAVING, by the affiAsaoce of die 
^ tTjL Palmyrcne numeral chanu3eF6, 
ktely made a dilcovery, which may perhaps here* 
after be of coniderabie fcrrice to chronology ; I 
coald not longer dbftr, Aough now deeply engaged* 
In odier matlerSk commnnicadng it to uie Royil 
Society. Nor ifrill the memoir containing this, I 
fatter myielf, be deemed altogether unworthy the 
attention of that learned'and illuftrious body. * For, 
unlefs I am greatly deceived^ it will bid fak to aicer-> 
tain, widi a fuffident degree of predfion^ die Phoe- 
niciaa. dates of levend antient Sidoniaa coini^ one of 
which was ftiiick above a century before the birth 
of CH-Rtar,. hithepto utterly unknown } and cvincet 
the nolatkm of the Phasnicians^ at leaft thofe of Si- 
don, when they iirft appeared; to have been ex- 
tremely iimilar to» i£ not nearly the.£unc wich,. that 
of the Falmyxenes.. 

t 

A fmalVbrafs coin of Sidon (i), now in my pol- 
feflion, exhibits on the rcverfe three Phojnician let- 



^ See Elate xuu. > 
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ters, that fgrm. the word SIDON, over the prow of 
a fhip, the ufual fymbol of the city wherein it was 
flruck. This coin, which is in good coofervation, 
I formerly (2) publiflied and explained. The cha- 
rntfters however m the exergue, which I could then 
make nothing of, were not with fufficient accuracy 
dcfcribcd. This has induced me to tranfmit vou 
another draught of the fame medal, wherein proper 
care has been taken to remedy that dcfe(?t. The two 
firft of thofe characters, though fomewhat impeif^dl-, 
appear manifcflly enough to be Scbin and Tzadc ; as 
the former occurs on the Palmyrcne (3) marbles, 
and the latter on Several very valuable (4) Phceniciaji 
coins. The others fo nearly refemble the numeral 
characters of tlie Pahnyreneg, tb^t they may ua- 
doubtedly be confidered as pointing out tp t|s a dat$. 
Which if wc admit, the Zchin and Tzade will f?em 
to be the initial letters of the words p)i JW, THE 
YEAR OF SIDOX, or IN THE YEAR Of 
SIDON ; as the elements Fc and tjchin apparently 
denote nyy nos, THE PASCHA OF THE YEAR, 
or IN THE BEGINNING OF THE ^ EAR, on 
the reverie of the famous Samaritan coin of Bologna, 
publirtied by Sig. Bistnconi (5) not many years fince. 
Nor can the pbrafe, im YEAR OF SJDON, gr 
IN THE YEAR OF SIDON, intimating the ycv 



(2) Bv Num. qutbufd. Sam, tt Pbeem, Dijirt, p. 56—59. 
icTab. II. Oxon. 1750. 

(3) Morpu Pt^tmr(n. a CL Dawk. edit. pa/H 

(4) Vid/Hadr. Reland. Pal4eji, Jlluftrat, p. 1014. TnwjBU 
Batavor. 1714. Erafm . Froel. ad Annal. Cmpindif^* & iff* 
Syr.Tib.VlW. &CC. V'iennrF, 1754^. 

{5) De Anttq. Htbraor. et (Jracor. Lit. LibiL Joan, fia^tift. 
p. 31, 3a. Benoiiix* 174$. - ^ 
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<if the proper m of thtt city, be looked upon tt 
repugnant either to the Jewish or Phcnucifta gentos i 
« fimilMr expreiBon having been ufed, both ia theic 
writings (6) and on their coins (7), sboctt the tttne 
that the Phoenician niedal before me was ftruck, hj 
the Jews. That tl ie fi; fl of the noaieral charadcrs 
here ftands for TWENTY, we majr infer from die 
corrcfpondent one of the Fahnyrenes, to the form 
of which it is by no means unlike. This will like- 
wife be confomed by the dates proftrved on other 
Fhcenician coins, which will be immediatdy pro* 
duced. The next, denoting a Icfler namba:, and 
not repreienting I'lVE, which we find always ex- 
prefTed by miniitc right lines on the Sidonian medals, 
muft indubitably cccupy the place of TEN. The 
£x following fb okcs, after what has been jufl: ob- 
ferved, u'ill be acknowleged to atij SIX to the fore- 
going numbers ; io that the inicription in the exergue 
will no longer remain a myftcry, the whole only itn- 
fottmg, IN THE YEAR OF SIDON XXXVI. 

n. 

I have three other coins of Sidon (8), of altnoft in- 
tirely the fame type j only one of them exhibits a date in 
Greek nwmerals, and two bear Phoenician dates. The 
Greek numerals are HOT, CCCLXXV; and the Pb<i!- 
tiician curretpoiid With the nunibcrs CXX, CXXV^II, 
to both of which are preyed the abov^HneQtioDed 

(6) I. Maccab. i. lO. 

(7) Hadr. Relaod. Di Num. Ftt.Hdr, ^ Tm^ ad ^ 
MMi, 1709. 

(8) See Plate asxl Fig. a. 

Vol, 50. 



[ 794 ] 

initial letters. We meet witli draughts of two fiiftllar 
medals in (9) Arigoni, adorned with characters ex- 
preffing the numbers CXXVIII, CXXX. All thefc 
coins prefent to our view a turrited head and a branch 
ofj palm, pointing out to us the country to which 
they belong, and on the reverfe the ufual fymbol of 
Sidon. The year handed down to us by the Greek 
date EOT, is the 37fth of the aera of Seleucus ; 
and thofe denoted by the Phoenician numerals anfwer 
to the 120th, 127th, 128th, and 130th, of the pro- 
per aera of Sidon, as will be hereafter more ^lly 
evinced. Hence we may certainly colle<5t, that thefc 
pieces were Aruck at Sidon in the years of Christ 
II, 18, 19, 2 I, and 64. 

Jon ji .noqu tvor- jjj 

-yf^SK^ ^'^^n, diiferent from the former, 

QCWmtffo) Slg. Haym, and fcvcn (11) more in my 
little cabinet, whofe type is altogether the fame, with 
Phcenician dates, preceded by the two aforefaid initial 
letters, upon them. To which we may add five, 
prefer ved in the noble (12) cabinet bequeathed to 
Chrift-Chiirch, Oxon. by Archbifhop Wake, and 
another in the valuable coUedion ot the Rev. Dr. 
Barton (13), Canon of the faid collegiate church, 
aiid a worthy member pf this Society. On one fide 

■>f 1 "[ t lM !' ■ ' " 

f9) Honor. Arigon. Num. Phamic. Tab. I. Num. 3, 6. Taxvilii, 
1745- 

(10) Nicol. Haym Roman. Del Tefor, Britan, VoL i. p. io6. 
in Londra, 1719. ^ ' • i^jmW-^.. 'O) 

(11) See Plate xxxi. Fig. 3. • » .v^bK .iUiH (jl 
(12I Sec Plate xxxi. Fig. 3. . . 
(13; Sec Plate xxxi. Fig. 3. I.*':- 

- . • ^ . thefc 



Digitized by Google 



[ 795 ] 

thefe medals all exhibit the head of Juplfci',' ' ancf . da' 
the rcverfe the prow of a (hip, the common fyraboP. 
of Sidon. Moft of them had various Phcenician 
letters at firft impreft on the upper part of the reverfe, 
and one of them (which is pretty remarkable) nearly 
the fame charadlers there that appear in the. exergue. 
The firft of the coins mentioned here was ftruck in 
the year of Sidon 5. This has been pcrfedly welF 
prcfcrved, and is more curious than any of the reft 
which were emitted from the mint at Sidon in various 
years of the proper aera of that city, viz. the 107th, 
108th, iioth, I nth, 1 1 2th, 114th, 115th, ii6thj* 
1 17th, and 1 1 9th. We meet on none of thefe medals^ 
with the figure denoting TWENTY, ufed by the 
Sidonians, during the period I am now upon. It not 
a little refembles that which prevailed at Tadmor (14) 
in the reign of the emperor Claudius, about fbrtv- 
nine years after the birth of Christ. The iriofti 
antient of the Phoenician coins I am now confideringu 
preceded the commencement of the Chriftian a?ra: 
104 years, and is confequently 1 5-3 vcars older than 
the earlieft Palmyrene infcription tnat has hither^ 
come to our hands (15). 

>\oj ^^Idfiulfiv ani ni wfUon- 

Some years fincc I publifhedlT^lFfermc^if 
of Sidon (16), with the heads of Jupiter and Juno 
on one fide, and the prow of aihip on the revetft ; 

■ ~ — -r- 

(14) See the Phoenician Numerals in Plate X30rif.>» f^^oaod al 

(15) Philofoph.Tranfacl. Vol. xlviii. Par. H. p. T^Sr"" ("^ 

(16) Dt Num. quihufd. Sam. tt Phaen. fSc, Difrrt. p. $4^^- 
j& Tabt.IL Qxon. 1 750. 

5 I 2 but 
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but. did not flcanraftety enough ddcribe the numeral 
charaders, and two initial fetters^' in the exergue. 
f therefore rake the liberty to fend (17) yon a new 
draught, pcrfcdlly well done, of that kifcription. 
Two more coins ' of the fame type I have iince ac- 
quircd, and another may be Iccn in (18) Sig. Haym. 
Thefe four pieci» only exhibit die years of Sidoi» 
115 and 

V. 

My faiaUcoUcdion likcwife affords two (ip) other 
Phcenician medals of Sidon, (20) and Archbifhop 
Wake's noble cabinet one,^ of the fame type, with 
dilfercnt Phcenician dates in the exergne. To thclc 
may be added five, with the publication of which 
the learned world has been obliged by Sig. Arigoni 
(21). The anterior faces of thefe coins are adorned 
with a veiled head, rcprefenting the genius of the 
city wherein thcv were uriick ■ and the reverfcs with 
a human figure kaiMng upon a pillar, and holding a 
branch of palm ii) its right hand. Several Plia-nician 
letters alio there appear, which may perhaps at firft 
fight feem to render it fomewhat doubtful, whether 
the medals belong to Sidonornot. But every fuC^ 
jiicion ariling from licnce muft immediately vanifh., 
wlien we caft our eyes upon the two initial elements^ 
and the numeral chara<ftcrSj in the exergue ; which 
dearly eaeugh ixuiicate the pieces to have been iiruck 

{ S«e {to mi fiE. 4^ 

(18) Haym, ubi fup. p. loj, 

(19) Sec Plate xxxi. Fig. 5, 

(20) See Ptal« xxxu Fig. 5. 

(asj Honor. Arigoa.^kR.P.t«Mw;'Tab^I> II, T«fi0^ iTifiS- 
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at Sidon, in the 83d, 87th, 95th, lofth, 106th, io8th, 
1 1 4th, and 1 16th years of the aera peculiar to that city. 
A Phoenician coin of Sidon like wife occurs in one (22) 
of Sig. Arigoni's plates, and another (23) in my coU 
ledtion, with the turrited head and branch of palm 
vifible on three of the (24)'ni€iLds above defcribed, 
which indifpotably appertain to that citv^, togeUier 
widt the veiy Phqenkian letters and fymbol imprdt 
on the Skkmian coins now before me. This, ex- 
dufive of other confideiationfi, that might b^CKAitd, 
muft fet the point I am here infifting upon hcvoni 
diipute. • r ' 

VI. f * • • 

I have another brafs Phoenician medal of Sidon 
(25), not a little refembling thofe above-mentioned, 
both in workmanlhip and fizc, prefenting to our view 
on one fide the head of Jupiter, and on the other 
human figure with a lance in its right hand. Thia 
coin, which has never yet been publifhed, is adorn-' 
ed with a Phoenician legend on the reverfe, different 
fiom thofe of all the others that have hitherto apppar-» 
ed. I therefore judged that a draught of it would- 
not be unacceptable, though the date impreft origin 
nally in the exergue (anfwering to the 26th year., of! 
Sidon.) has a httlc fu^eied irom theiojw-ies pf tioD^t . ^ 

Tht jieacL FJwwirian medal of Sidon, wh»ch I 
fhall take the liber^heie todefcnbe, is a finall bi^ 

r I... . t K lli'^Ui 

(22) M. ibid. tab. I. N. J. " . . )li 

(23) See Plate xxxi. Fig. & ' 
. (24) See p. 793, 794. 

(23} Bee rUtc xjui. Fig. 7* 

pne 
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one (26), now in my hands, with a veiled head on 
the anterior, face, and the prow of a (hip on the r»* 
verfe. M. Bottteroue '(27), who hat puhliihed it, 
rightly aflerts it to be a Pixenician com^ The year 
of Sidon, predbrved io the exergue <^ ininp* is 74 ; 
and that in the exergue of M. Bouteroue's, 73« though 
ihe firft numeral charato of the latter is lomewhAt 
deformed* 

VIII. 

• The laft Phoenician medals I fliall at prefent pro- 
duce, in order to fettle the point in view, arc (28) 
two in my poflfeflion, intlrely agreeing both in type 
and form, as remarkable as any of the others here 
touched upon. A limilar coin has been publifhed 
by Sig. Arigoni (25?), and another (30) by M. Bou- 
teroue ; both of which, on feveral accounts, merit 
the attention of the learned. ' They exhibit on one 
^jde the head of Jupiter laureated, with a beard; and 
on the revcrfe a double cornucopia, together with 
three or four Phcenician elements, one or two of 
which are in a great meafure defaced. A brafs medal 
of Sidon occurs in Archbifliop Wake's (31) col- 
le<5tion, as well as one in (32) mine, with the head of 
Jupiter done exatStly after the fame manner as that on 
the pieces before me, and Europa carried by a bull 



{2b\ See Plate xxx\. Fig. 8. 

(27) ^Ifirtha Ctirlmjit. iet Msmn 4r firmt Cw 

faWl See Plate xxxi. Fig. 9. 
•ta9i Honor. Arigon. ubi fup. Tab. I. Num.J4». 
yoV/Cla^adT.'Bbuterbuc^ ubi fup. p» 24. 

Oft 
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on the rcverfe 5 which, exclulive of the infcriptlons 
in the exergue, demonftrate the latter to belong to 
Sidon. The firft of mine was flruck in the 143d 
year of tlie proper sra of that city, and the fccond 
five years after. They corredt the barbarous date 
adigned by Sig. Arigoni to his coin. M. Boutcroue 
has not favoured the learned world with an cxpHca-. 
tlon of the medal, of which he has given us a draught* 
Nor has M. I'Abbe Barthelemy, who Hkcwiie men- 
tions this very coin, informed us to what place it ap- 
pertains J but contented himfelf with barely (33) ob- 
lerving, that the letters preferved on the rcverfe are 
Phoenician. T flatter myfelf therefore that I fhall 
not be charged with plagiarifm by tliis celebrated 
antiquary, in cafe what is here lubmitted to the con- 
fideration of the Ruyal Society ,|liould be lo happy 
as to meet with the approbation qf that learned, and 
illufhious body not even by onfy, acqi^in^og the 
public, with a fort oi polit^Je Jjo^ peeujiar, his coun* 
trymen, that it is now hecoii|^,<^ of the moft dif- 
tingaUhing chara&riftic& of .their, ji^p (34), j;h.at 

a certain Oxfiord dojftqr lu» ^ooe ijm 
«< to adopt the /»plica&WL he h^d givep.*' 

(33) Memuris h UtUrttun^ tirh des Rcgylrn <^<w Tom. xxiT. 
^ 64. A Paris, ] 756. ' 

(34) The whole note, here referred to, in the .original runs tbtii, 
«« J'nvois h*f ce Metnoire a rAc.Tdemie en 1749) je Ic cqsniHuiii- 
^ quai dans le meme temps a un tiiM^tt qui'fe trouvott alQCi 2 
«• Paris, & qui ayant pafl^ tout de fuieq en Angletcxre, Jit part i 

un dofleur d'Oxford dc I'cxpHcatlon que j'avois donn^ de la 
1* medaille dc Jonathan. Cc dernier m'a fait rhanrrfur de Padcptir 
«« dans unc favante Difleriation iixiprimcc a Oxtord en 1750, a 

la foite d'ltne autre Diflirtailon fur deux inlciipcioni nifni* 
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IX. V ^ 

* For the farther illuftration ot what has biscn here 
advanced, it will be requifite to obferve, that two 
fcra's were antiently followed iit Sidon ; the sera of 
Seleucus, and another peculiar to the inhabitants of 

I.. , » that 



*» cicnncs." Mcmoires de Littcrature^ tirCs des Regijires dt t Aca- 
demie Royalt des hfcriptiom l:f BelUs-LettrtSy Vc. Tom.xxiv. p. 6o. 
A Paris, 1756. 

For the better underflanding of this note, it will be proper to 
bbfcrve, that the flranger therein mentioned was M. Brucker, 
ProfelTor of Hiftory in the Univcrfity of Bafil ; with whom I con- 
traiSed an acquaintance when at Oxford, towards the clofc of 
March 1750. This gentleman then informed me, thatM. I'Abbc 
Barthclcmy communicated to him draughts of three Samaritan 
toins of Jonathan, prince and high-pricfl of the Jews. He added, 

'that one of thdfc ixhibited the words BASlAFfiS AAE3AN<iI>OT ; 
which, according to ^lim, M. I'Abbe Barthdcmy interpreted of 
Alexander the Great^ taking the piece to have been twice ftrucJt, 
l^hls M. Brucker afterwards in a great mcafurc confirmed, by ai 
letter he wrote to me at Oxford ; which I publiflied intire in 1750, 
and endeavoured to prove, that the foregoing infcription was to be 
underftood of Alexander I. king of S^ia, and not of Alexan- 

'3cr fhe Great. The Samaritan infcription, which M. Brucker only 
juft touched upon, si h manifcft from his letter, I likewifc at- 
tempted to explain ; producing proper vouchers, in fupport of what 
I advanced. Thus ftands the Va{ft, which feems to have given fomc 
ofFencc to M. I'Abbc, ftatcd in the mod concife manner poflible i 
and from it, thus ftated, as I apprehend, arc naturally dcduciblc 
the followmg obfervations;-^' ^- • 

1. As I difTercd in opinion from M. I'Abbc, with regard to the 
' Words BA2lACr-2 AAF^ANAPOT, as well as ih fcveral Other re- 

fpe£b, and fupporfed by ipdifputablc authorities what I in all points 
advanced, without receiving from any pcrfon whatfoever the leaft 
information relative thereto ; it very evidently appears, that I did 
not adof>t M. I'Abbe's explication of the coin in queftion. 

2. Bv pubhftjiny; M. liruckcr's letter, which I have Itill b^ me, 
intire, 1 both did hnn jufttce, and clearly acknowledged M. 1 Abb^ 
to have fiiil difcovcred the medals it treats of to booug to Jona- 
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tliat city (35). On the Greek brafs coins of Sidon» 
according to F. Froelich (36), both thefe epochs feem 

than, prince and high-prieft of the Jews ; and therefore have by 
no means endeavoured, as he would inilnuate, to rob him pf the 
glory of fuch a difcovery. 

3. As M. 1' Abbe in efFe£l owns himfclf tn have feen my differta- 
tion, and has (if M. Bruclcer rightly informed me) fmce the reading 
of his memoir, fubftituted my notion, relating to the words, 
BAZIAPn:^ AAESAN^POT, in the room of his own; 6>ne peo- 
ple may perhaps imagine, that I have at lead as much reafon to 
recriminate on this occafion, as he had to charge me with the adtp- 
tim of his explication. Nay, as he cxprefly acquaints the public, 
that M. Brucker imparted to me the very interpretation of the 
coin he (M. I'Abbc) had before communicated to him, and as 
this interpretation moft evidently makes it to have been firft ftru^ 
in the reign of Alexander the Great ; every unprejudiced perfon, 
unacquainted with the elevated genius and extenfive erudition of 
M. I'Abbc, will be ftrongly induced to believe, that there would 
be no great injuflice in a recrimination. But far be it from me to 
retort the accufation upon M. I'Abb^. His unconunon learning* 
his fmgular modefty, his ftrid honour, his utter contempt of vantnr 
and oltentation in every (bape, fo confpicuous to all the world, 
muft fct him infinitely above the reach of fuch an imputtdoiu 
However, notwithftanding the fuperior merit and exalted abilities 
of M. I'Abbc, notwithftanding the known aveffton of the French 
writers to the practice here hinted at, and their mofl generous and 
candid treatment hitherto of thofe bclongmg to the Britiih nation, 
it will perhaps hereafter be thought expniient, by the Academy 
OF Inscriptions and Belles Lettres, not frequently to 
fufter an interval of feven years to elapTe, between the reading sod 
publication of their memoirs. For by fuch unaccountable delays, 
if often repeated, a handle may poiEbly be given to many of the 
haughty ijlandcn of reftecSing upon, or at leaft entertaining unfa« 
vourable fentiments of, fome of the members of that illuftrious 
body. 

Sec De Num. qubufd. Sam. ^ Phent. fSc. T)^ffert. p. 61 — j%, 
Oxofu 1750. 

(35) F. Henric. Nor. Vcroncnf. An. et £p0ch, Syramatei. ^e. p. 
414 — 424. Lipfise, 1696. 

(36) Erafm. Froel. Amai. Compend, Reg. tt Rtr. Syr* p. If 3. 
Viemue, 1754. . s 
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to have been ufed. However, the lupputauon point- 
ed out to PS by die date on the Greek medal above- 
mentioned was undoubtedly made according to the 
xra of Seleucus j fince othcrwife the year exhibited 
by that date muft h^ve been nearly coincident with 
the 266th of Christ, which by thofe verfed in this 
kind of literature will never be allowed. For had 
the piece prefented to our view fo recent a date, as 
Sidon lirft became a Roman colony in tlie reign of 
Elagabalus (37), above forty years before; the re- 
verfc ought to have been adorned with fome other let- 
ters intimating tliis, as were thofe of the Sidonian (38) 
coins pofterior to that event. As certain is it that all 
the Phoenician medals of Sidon, whofe numeral cha- 
racters have been interpreted here, acknowledge no 
other epoch than the proper one of that city» which 
commenced in the year (39) of Rome 643. This, 
I flatter myfclf, from the followfng confiderations, 
cxclufive of others that might, with equal facility, 
be offered, will even to demonflration appear. 
iff\l<i:The fifth year mentioned by the oldeft: of thefe 
coins cannot be the fifth year of the aera of Seleucus, 
bccaufe the Sidonians were then fubjedt to x^ntigonus 
{40), in whofe territories the fupputation according 
to that epoch did not take place ; and confequently 
the piece itfelf muft have been ftruck in the fifth 
ri.'jnvdp.li iu , 

(37) Joan. Handuin, Op. Seluf. p. 155, 156. Amft. 1709. 
Joan. Foy- Vaillanl Bellovac. Numifmat. £r. Imperator. ^c, rar» 
Jit. p. 97. Parifiis, 1695. lAi .1' 
■ (38) lirfem ibid. & alib. 
• (39) ^- Henr. Nor. Vertohfcnf. ubi fup. 

^40} £>iod. SiCk lib. w Plutarch, in Dmttr, Apptaa. In Sjriss. 

^ I ..... year 
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year of the proper aera of Sidon, nearly coiacidcn^ 
with the 648th of Rome (41).^ ' ' • 

2. No dates ever occurred upon the medals of 
the Syrian kings prcfiding over the people of Sidon, 
either to F. Froelich or Dr. Vaillant (42), who 
have fo eminently diftinguinicd themfclves in tliis 
branch of literature, before tlic year of Scleucus 1 12 j 
and therefore neither the Pf id-nician dates prefcrved 
on the aforefaid Sidonian coins whofe numeral cha- 
radlers do not amount to iiz, nor the Greek dates 
on others falling ihort of that nuittber. can rationally 
be fuppofed to bear any rdalfoft t6 the*^fa of that 
prince. This certainly muft be tofil£ldet«d as a ftrong 
prefumption, or rather an ifi^6ftti^feM« frrijdf, tfcat the 
laft-mentioned Phoenftfete^ilftdrf^fetre ffeilttt«dt'frotn 
the commencement 6f di^-f tt>p^^Sftl9lfi^%!poch, at 
from their genuine cdiPffii^fflfli^^ Witi€b(|f|it(bx^g 
will by analogy extend, ad l^mil^msk^i^hmam 
exhibited by all tH^'M/'fe«9%>llMl^ 

fame kind, to ctfeiy mifeWP Wfe'^^o svilnlj^-, 

3. None of the m^d^'^^S^ityirklki^fiwiift 
Phoenician IcttcWtKripb^flftiifl^^ 

ed^ W any Pha^tiicl^ WctfM'mdjiil^ 
beenikidf, reddlHi'ii ifkH^d)^ 
pieces of Siidii l'im c^agfflig%^^{K>ll}eri6f4tti 
thofe coins $ ktsd evtti tIiarMei^^^jkiihii)«|^itt^i^. 
fcrred to an £ra MSiAt mk imd^liikomi Ml 

lowed by nrmA ^jj^^ tnt^aU ftf .^3 



Irings. ^yhicbif.^t^^jife t|(^s gg|c.;j»ld hjiv^ been 

(41) F. Henr. Nor. Veroncnf. ubi fjf^i ,?iniTt , \ 

(42) Erafm. Frocl. ubi fup. p. 39. JnUiifay'Vm^^^^iflar. 
Iniper. p. I — 1 50. Lutct. PaTiJlor. l^fV M .1 ,H 

. (43} JoM^^ojrrVwHutrfj^Jf^ 
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no oth'cr than the new one of the SiJonians, that com- 
Bicnced in the fevcinh century of Rome. 

4. That tlie dates vifible on thefe coins were fup- 
puted according to the latter epoch of Sidon, will 
be manikfl from au examination of the Greek and 
Phoenician hrafs medals of that city explained, in (44) 
the beginning of this paper; whofc type and work- 
aaanfliip are extremely fimilar, if not almoft indrely 
the fame. For this circumftance is to me an evident 
proof, that they could not have been ftruck at very 
diflant times. Now if we take the Greek coin to 
havic followed the sera of Seleucus, as was undoubt- 
edly the cafe, and the otliers that peculiar to Sidon j 
the firil of the Phoenician dates (45) will not be prior 
to the Greek one above fifty-three years, nor tiie lafl 
of them precede it above forty-three jears. Whereas 
if we fuppofe the numeral infcriptions in the exergues 
of the Phoenician Sidonian coins to have been fupputed 
according to the Scleucian epoch, the difference be- 
tween the afbrefaid dates will be five times as much 
which with the fimilarity of workmanfiiip and type» 
already obferved, will be altogether incompatible. 

As the Jews (46)9 about the time that the firfl 
of our meilaU wu ftraek, denooiiaaled the an-a of 
Sekuciia, THB MKA OF THE KINGDONi OF 
THE GREEKS s wecannot well doubt but it went 
amongfi: the Sidoaiaoa» who were neig^boun to the 
Jews, under die itmedeooiiuiiatioo. From whence 
it fnll IbUow, that the epoch iMed by them cm* 
phaticanv, THE iBRA OF SiDON, moft have 
eeen dimcnt fiom die an of Sdeucua } end confer 

I4J) Erafin FMd. nbi fiip. p. 

(46) LMMadbuLieb 
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qittdjr tbil lfliidh» ifier tte jm of lUnift. 
wiBpeciiliar to them* 

Tne powers of the FfaQniciia mniienl dnndm 
intientlv uied at Sidoo» which I ilatfeer myfclf im 
now dUooveicd, having been for many ages uoknoWO i 
die Society will perhaps not be diA>leaed to fee «o» 
curate draughts of the prindpa! Pnaenkiaii laedih^ 
from whence they are deduced, I have tfacfdbc^ 
taken the liberty to tranfmit them (47) fiieh drang^ti^ 
which may be intirely depended upon. I have alfe 
conftnxded a tabic (48) of the numeral charaders 
diemfelves, from Unity to A Troitsand; which 
will demonftrate, in the deareft manner poffible, the 
great affinity between them and tbofe of the Maiy* 
lenes. 

1. From this table it plainly appcan, that the 
people of Sidon had no j>articular charader to denote 
Five, whilil the Phcenician numerals here explained 
were in vogue amongft them 5 that they cxprcfled 
TWENTY by a charaacr, during that period, not 
very different from the correfpondcnt one ufed at Tad- 
mot; and that in all other rcfpcifts the PlKEnician no- 
tation then prevailing at Sidon was, in a maoacrj the 
iame with that of the (45)) Palmyrcnes. 

2. It may not be improper to obfcrvc, that two 
of the Sidonian coins I have been coniklcring (50) 

I47) SeePlatciaad. 

(48) See Plate xxxU. 

(49) It may not however be amift to remark, tfiat moft oT tbt 
IbniM of the rhcenkiaa centenaiy and fkcamal mmmi dm»Ska 
mhcr fderabte tlM correfpoadoit MnylMt Mmnit trOfrtfer 
tfian tlioie of Mr. DMikiflt| ai will he obvioiat lotiiif tm, who 

{hall think proper to compare all tbo^ different cHartden one nUl 
aootbcr. PkiMfk, Tra^^aH. Vol. xhrui. Par. u. n. 921, 741. 

(50) SieflMnikrig.s. lcAric(»a.T^lLlte.ii. 

7 exhibk 
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3*r^ JTltt i»d Syi iic AN HUNDRED, 
^ifl^ of >ceAtjei«sa9qittHD0cal charaaer. Thi$, 
m cbtiiunaKJft with thfi.uppcarance of that character, 

A^I&c'Ctoihsr'^firft Jndiuadinc to believe, that the 
SifcS^&i prefei^ved by^: every one of them in the 
exergue could be nothiog elfe but a date. 
•* 2. I (hall beg ksive ferthcr to remark, that none 
of' the indubltibWiiiiedWs Tyre, adorned with 
Phbniciatt Utlert^' ii I -^a^c been able to dif- 

covef, jyi'cfrfltfo dUfr'vicW'any Pha^ dates at all. 
Thi$*lml^toqfiB clearly evinces the fecond element 
feriftscd to tli"^h(Bliidan nunacrals in the exergue 
to point pufc'to the city of Sidon, and not that of 
Tyre j Which i), indeed, lasaiE ialceady to have 
b(4n fuffiHfciitly droved*^ ' ^ i ' 

^-4i ^'rom thr' wegoxng obfcrvations we may like- 
virife colledk, that the' coin adigaed to Demetrius III. by 
JVftlMaffori,PiFrcelich(52), and Sig. Haym, exhibit- 
hi£a^hperiidaa legend, Avithout a Phcenician date, 
itt;the^e^^^i' €ugh^ reality to be attributed to 
DctiittiSft'"fj^ ^Thofe three learned men therefore 
liave^ti^'^i'ty of a millake in this particular. 
Nbriari^the head bn this medal be denied to bear 
lb«c Sifcmbkfice to that of Demetrius I. (^3) 
Mndr ^-moderate beard, as it appears on a coin pub- 
lUhedi by Dr^ VailUnt, and in one of F. Froelich's 
nlates. That the letters A K, behind the head, inr 



(cx) Sec above, p. 791, 792. «*J*iV^' 
(52) Nicol. Kumaa, O^p. p. 100. EiififilTwa; 

^il^^ £H*tt. FfcrtJ .fe&p. 

p. 57. Tab. Vil. NuiD. i. 

dicatc 
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dkftCe the pfece to lave'been ftrucsikjp (tl^ twn^ 
firft y&r of the proper «idonian jera (j4|jt, .48^||F| 
H/ibifibii and F. Frodich anplfaicd to afSprr, can iiercr 
be Droved. On theiwiM)^!!^ ot 
fuch a notion may be inferred from two fimilar let- 
ters, behind the turrited head of the Dea Syria (jfX 
on a Phanician coin, ^tAkhiMc^M^S^ makes to 
pomt out the forty-firft year of the proper epoch of 
Sidon J whereas, m troth, that piece fceqay to have 
been ftruck either in thereign t)f Demetrius I. pr An- 
tiochus IV. (f6) many -years before. Nay, that it 
was adiually ftruck when Demetrius I. £it upon the 
Syrian throne, is rendered almoft incontcftablc by a 
medal of that prince now in my pofleflion, with a 
BeU behind the head on the anterior part, and the 
very revcrfc of the laft-mcntioned coin. From tl» 
former of which circumftances M fefrfier ?appcars> 
that the alphabetic charaaers MA, fuppofcd by 
Mr. Maffon to denote 41, are by no means to be 
taken for a date. To which we • may add,- that 
the head on a Phoenician medftl, : widi the two 
Greek elements AK behind it, puWi/iicd. >y Mr- 
Reland (fy), is apparently that of E^^^us^X^ 
and that the pofterior part of this am^iPmH m 
fame, in all refpefts, with the reyfclf T^.W 4^Pr 
pofcd to (58) appertain to Demetrius fll^lgfJ^.MBr 



V 'iVl'l'"! 



(54) Nicol. Haym Romwi. ubi fiip. p. ici- Eraftn, Frod. ubi 

(55) Nfcd.H^RoiiiM.«W!»t^aoi» , 

lc6 I loan. Foy-Vaill. ubi fiip. p. 200. Eiafii. Frod. ubi (Up. 

p. 63. Tab. VIII. Num. ^0. '^""^^ . ' ; ; ; ' • 

rc7) Hadr. Rdand. PaUJI. lUitflraf. p. 1014. f; 
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foft and Sig. Haym. But to wave all other confiJer- 
atians, relative to the point in view, that may occur, 
Che features and turns of tlie face on the medals of 
Pcmctrius IIL are io different (fp), that no inference 
of any validity can be drawn ir(mi the prctende4 
identity or ilmiiiuide of them, in iupport of Mr, Maf- 

ibn's opinion. 

f. The Paknyrene and Phccnician numerals, de- 
duced from coins and infcriptions, may perhaps be 
thought not unwortliy a place amongll the arithmeti- 
cal chara<flers of various nations, formerly (60) col- 
lected by Bilhop Beveridge ; and confcquently may be 
allowed to render fomewnat more complete the chro- 
tiuiogical inftitutions, or rather the chronological 
arithmetic, of that learned and judicious author. 

You will pardon the prolixity of this letter, which 
the novelty of the fubjed: may perhaps render a little 
more exculable than it would othcrwife have been; 
and believe me to be, with the moft perfed coa- 
ildenitioa aad cfleem^ 

SIR, 

Your moft obedkut humbly 8ema^ 

Chrift Church, Oxoiu to* 

Kov. 17. 1758. J. oWIOtOtU 



(59) J^* Foy-VtUI. iibi fup. p. 375, 378. Haym, ubi fup. 
y, 100. Erafm. Fred, ubi fup. p. 1 1 1 . Tdi. XV. 

(60) QuL Bcnveg. A^Um. Onmi^if^p, zfi^u %otd. 
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<iX. Of the Irregularities in ibe Motion of a 
Satillite arijing from the fpberoidical Fi^ 
gure of its Primary Planet : In a Letter 

to the Rev, James Bradley D. D. Ajirono- 
' mer Royaly Rs S, and Member of the Roy^ 
al Academy of Sciences at Paris ; by Mr. 
Charles Walmcsflcy, F. R. S. land Memier 

of the Royal Academy of Sciences at "Qqx- 
(md of the Injiitute of ^logn^. 

•^Head D<c 1 4, Qi INCH the time diat aftronomers have 
'^^^* 0 heen enabled by the perfe&ioA of their 
inftruments to determine with greataocuracy the mo^ 
itioDs of the celeftial bodies, they have been &licitoi»» 
^ feparate and diftiqguifh the ieveral inequalities dif- 
xovered in thefe motioos, and^toJuiow their caufe, 
quantity, and .the kws «ccordins -to which they are 
generatedt Tbis-ieems to fbmim a (uffieient motive 
to mathemadaianst wherever there appears a cauie 
capable of prododng. an alteration in thofe motionsi^ 
to examine by theory -what the refiilt mav amoiinSi 
to« though it comes out never lb .fmall: lor as one 
•can ieidom depend ftcurely upon-oieie.^uefi for ihe^ 
quantity of any e£^ it muft be a b&meable ne-. 
gled entirely to overlook it without beings pKvipuilyj 
ratainiof .its not being worth our notioe. \.. □ /.-^^ 

Finding therefore k had not been confideceiitwhat' 
*€&t€t the figure of ajplanet difiering tern that of .«| 

Vot. 50. Sphere 



(phcrc might produce in the motion of a fatLllite re- 
volving about it, and as it is the cafe ct the bodies 
of the Eartli and Jupiter which have laLclhtcs about 
thcni, nut to be fpherical but ipheroidical, I thought 
it worth while to enter upon the examination of fuck 
a problenv. When the primary planet is an exa(fl 
globe, it is well known that the force by which^tfae 
cevolving fatellite k retained in its orbit, tends to the 
center of the plaact, and varies in the xnvci:ie ratio of 
the fquare of mc diftasicefrom it^. bat vAtsn the pri- 
oiarj planet is of a fphcroidlcs^ fTgure^ the fame 
rule men nalosger hxmi the gravity of the fatellite 
is no more dire&d to the center of the planet, nor 
does it vary in the proportion above-mentioned ; and 
if the plane of the iatdlite'Ss orbit be not the fame 
wldh the plane of the planet^s equator^ tfie protaber- 
ant* matter abottt die equator will by a cooflant effort 
of its attrafHon endeavour to make the two planes 
coincide.' Hence the rcmilarity of the fatelUte's mo- 
tion is ncceffarily diflumd^ and though upon ex^ 
amtnation this cffcS: is found to be but fmall in the 
moon, the figure of the earth differing fo little fronot 
♦hat of a iphere^ yet in fomc cifes it m.iy be thought 
worth notice 5 if not, it will be at leaft a fatisfa^oix 
to fee that what is n^leded can be of no confe- 
quence. But however mconfiderable the- change niay 
»c with regard to the moon, it becomes very &nfibler 
in the motions of die fatellites of Jupiter both on ac« 
count of their nearer diftances to tnat planet whca 
compared with its iemidiameter, as alfo becaufe the 
figure of Jupiter fo far recedes from that of a fphcpc* 
This I have (hewn and exemplified in the fourth fa- 
IcUite i ia whicb^cafe indeed UK computation is more 

exa^ 
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««a£l;*haolt«rimlA1»ibrtlie«i}Krinnto fou 
vuf iicft dcfign ms. to cmuM onljr iioir fir the 
moon's motion could be iSoSMhf this cftafe, I tap* 
pofed the £itelUtc to tewdtfe at t dilbnoe ibmcwiliat 
jDQmfifte ium dte primtry planet, iand the dlffisKnoe 
of the equatcmd dianucer and tlie uds of the piMi 
oat to be very confiderableu Theie lifccwiie mCu 
this other advanti^ from the prefait i)ieoiy« that k 
fiiraiiheK means to sfetde more aocxHatdy d)c ptx>por- 
tkm of the dUfenent £Droes- which difturb the oelcftial 
motions, by aligning the particular ttmt of iiiitt*' 
cnce which is to be afcribeo to the figure of the cesi- 
tral bodies round which thofe BKMiosis aie p e ifan a sd > 
I have added at the end a piopofition concerning 
the diurnal motion of the earth. This motiiNi has 
been generally efleemed to be cf adly uniform ; but 
as there is a-caufe that muft necefiarily fomewhat aU 
ter it) I was glad to cTtamine what that alceratipi^ 
could amount to. If we firft fuppofe the globe of 
the earth to be exadly fpherica), revolving about its 
axis in a given time, and afterwards conceive that by 
the force of the fun or moon raifing the waters its 
figure be changed into that of a Ipheroid, then accor- 
iling as the axis of revoliitjon becomes a differeut di- 
ameter of the fpiieroid, the velocity of the revohitioii 
muft increafc or diminish : for, fincc fome parts of the 
terraqueous globe are removed from the axis of revo- 
lution and others deprelTed towards it, and that in a 
dlflferent proportion as the fun or moon approaches to 
or recedes from the equator, when the whole quan- 
tity of motion which ahvnys remains the fame is dif* 
tributcd through the fpherDld, the velocity of the di- 
urnal rotation (cannot oe conllantly the umc. This 

J L 1 variation 
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tariadoD however williciroe be oblemibl^ but ts i»r 
is real, it ow not. be thought amiii to dctermino 
what its pcedie quantitv is. 

I am ttnfib]e.&eibllowing.dieoiyy as &r as it te-i 
lates to the modoa of Jupiter^s iatdutes, 'is 'unpeshBt 
wad might be profeciited Eirther ; but beiiie iundered . 
at pcefent from foch Duifuit by want of -health and 
other occopa t i o nSt I thought I might tend it you in-, 
the Gondition it Im kin by me fbr^lbme time. You 
Gaab<^ jdd^ how far it may be of ufe, and what 
advsntage might .arife from further improvements in 
it. I am glad to have this opportunity of giving a 
frcfli teftimony of that regard which is due to youir 
didinguifhed merits and of profefiing myfelf with the 
highefk eAeem, * 

••..|} .... -fx ' 'Referood Sfr, 

t v. . ^'pur, y^ry humble Servant^ . 

C • • ' . • ■ 

1 

. . I ' r . -.L E M M A I. 

I/tve$iri ^r^lafnirotrporis latginftti ad circumfe-^ 
rentiam circuit fx particuUt materia in duplicati 
rvtime di/hMHa^pm imterii attrabentibus cot^an^ 
tern. 

, .'•./.. ■ • « - ' • ' 

P Sto NIK (f^iJ. Tab. xxxiii. Fig. 1.) circumferen- 
tla circuli, in cujus jiun^ta omnia gravitet corpus 
longinquum S loC^tum extra planum circuli. In hoc 
planum agatur linca perpendicularis SH, ct per cir- 
culi centrum X ducatur rcdla HXK fccans circulum 
in I etJCi ct SH paraOela ad H X : producatur au- 
tem S H ad dlftlntiam ilatam S D, ct agantur reds 

DC, 
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DC, XC, ipfis HX, SD, parallels?. Turn ducfli 
chorda quavis MN ad diametrum I K normali eam- 
que fecante in L, ex pundlis M, N, demittantiir in 
SR perpendicularcs MR, NR, concurrentes in R; 
junaifque SM, SN, erit SM=8N, MR^NR, 
SR = HL. Dicantur jam SD, • HX five DC, h ; 
XL, X; CX, Zi XI, r; eritque HL = b — x, et . 
SH = >^ — Eft autem SM ad SH ut attradip ' 

==7- corporis S vcrfus |wticulHn.A(l ia jijrcf^ne:- 

SM 'ad ejufdem corporis attradlioncm in dircdionc 
SH9 qaae. proinde erit : -iM^ 4ft et 

SH SH ^ "' ^ ' 

=7= . — =^ .r-ter>ttia^ «^ parallel 
ad MN, vis qua corpus atlrabitur ad arcus qu^in . 
nununos MiV», N/f, expomtur* per — -t^^ 



SM 



i 



SH X 2 M/;; x hi? + SK' + Ml? ^ • Eft autcm 




■ ^ , ncgledis terniiiiis ulterioiibus ob lon^inqui- 

tatcm quam ftipponi^ , ^^^^.^KJ 

batur a pro circtimierenpa IMKN, .grayitas corporis , 
S ad totam illam circumferenti am Jpfflndum S H, 

five flucns fluxionis SH^l^j^^ fflKsij^^nfittSw fiL 

cvadit. >fe - a; X ^ in 4+ ^'j^atfjipja 



2/' 



'J^Jf ..iShwBvTnodo -oMiebilvrfrairktt 

ejt4Ueoi corporis S fecunduai SR. ^ £• /« 

L E M M A II. 

Corporis louglnqui gravltatem ad Spberoidm 

Relefiti$ik.^iuiiu)tit,iq lemmas iuperiori demon* 

|MuiftUelasi£itKitt:«ti|9 lMK« SphseKudkhmas femi- 
axls major fit"^! fom^xb nuoor eorum cufferentia 
quam eiaguaiH '^ile ftiprpono ; -ct dkaitur D dr- 
comimatilL ^quatoris. Centre C et radio aequali 
CaxiXmxofmsAil^^ circubs qui Kcet 

IK^;/;,"eiil^ue gravicas in diredione SD» qua ur- 
p;ct r; corpus S v^Gi& ^inaiMim fitaoi inter drciras^ 
terntiam IMKN et circum&|reiitiam ceotro K ct 
raii^ "X^defc^t^taiiirx^ grarkals in lemmate 
pnddedcnti 4c|^t9P du^ in rcdtam .1/. Sed efl 
li \ c iilX •a^ ^qu^ ^. D :: IX . ^ ; unde I; x 
D xiT ttflt^. 17^, hoc cfly ex natura ellipfcos, ob 
CXsaf, etIX«r, Jf y i/^.p xr;;^— . A^, 

adeoqne Jiyidsai x — atque rras^a 

— ^^^1 kpbi autem potdl in feqiieiid calcuio 

Hrrfm pra m c4> pi^iyilfim di6Sn^8 femiayium 
in qMB omaei ttnnini dncnntur* Ofsvitu igitor 

-corporif 

confiAeotem escpriqietqr per x ^ — zz 

.r ^ *> r Et'fi ad^tur graviiat in fimilpm iDaatcrtaQi 
. * ' e« 
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trakotl parte «ni^C«dLs^itilem iiCtntro dtftaiU 
tiam, quia tunc CX Bvt ji eyau^it negadva^ ^vitsB 

corporis S in hanc duplicem materiam erit x 

DP 

■ « Ducatur jam g^^ttR'liBc ia ct fumpti 

gravitataM omnium £ililtol^/IMil^:if'aii^, g 

loca coiperla S in totals «ialbriam globo^BleriDririu^ 

periorem iecundum dii€4^^enii'8I>jaEiiquac^i jMn- 

pendicularem pcodit D x x.^/rrt',^ + 

Sioiiii ratioculio gravi^llo cbrporh'-S 4il' camdem 
Hiatetiam ftcuodOot dlrBflaflinfeai^^ R^^ftqoato^i:^ 

rallclam invcnitur aequftljfe.fP i £ / c^iiqil) ^^r^ 

globiim intiribnim.-<*,iJrii'^t^ar«-'^^ 

ez alter! habebitu^igra^^t>GorpiSiiaiStiit td* 

COROLL» 

Igitur graviua corpbrS'9 fecuDclum^i? cA liT^af^ 
— gravifateih {icmfivini^^<fiik> DCm^ fnateriam 



fphxroidis globo interior! n^9f{j[^ifi^;^^ 
+ — ad ~ + ^ Tjin»ijJ9e(?<ii>(6i^.gfavuas prior 

cxj^bnalur p(hP poft%Mot_p3||^ii^ ^xrifyr'^ 

quamproximei Uodc cum fit DC ='A patct gravi- 
• -mem cotlpWis' S' in' fp!ii/6i3cm otlatdti^ Son ccQ^cre 

ad 
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ad oentrum C, fed ad pun&um c reftKL DC iaploM 
0qttatorJ3 jacentit vkiiitiu ^punOta D* 

PRO PCS IT 10 I. 

• Pro^lema. 

yins diiermware quihus perfurBaiiit motus SatelUiu 
circa Pritnarium fuum revohentis^ 

Exhibeat jam fpbaerois prxdltfta planetam quemvis 
(igmX hac donatum, ct corpus S fatellitem circa pla- 
netam tanqudm prunarium gyrantem. Qiiantkas 
materiaj globo rplv.LToidis interiori incumbcntis a^qua- 

lis t& five proximo, et4i materia ilia lo- 

caretiir in cextfrp fphastoidis C, attrahaet iktelUtcm 
S fecaodum SC ^ quas^redu^ad dire^iQim 



SD fit et ad dircaionem DC fit Cum 

igitur yrk non ttirbat motum fateUids, utpote 

quo? tend at ad centrum mot{is ct quadrato diftantia 
ab eoiiem centro fit . recipioc^ proporCioDaib» vires 

ilJar^^—^^ in quas ve£oMBar,€dtm moCnm noo 
turbabunt Itaqoe cat^il>x^ x ^ ^ ^ + 



auteratur- TJS ^^r* 'Ct.CX VI D X «»x ^ +• — 



auicratur -gjr* remanebunt vircs.Djt^Jt 
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yr — per rc<Stam Sr ('F/^, i.) acrcfolvatur ia 

vim tcndcntem adceatiwnplaiMte priMMurii C et ob 

tfianguk ilmilia S/-^, SDG, ajc^uaiem D k x ^ — 

~; exlAentdMii utpri^ SDaeily IX^mk^, SCs/. 
ct in ^^tn^y rc€tas SD parallclam ct asqualcm D x 
Ijr*^^; atqne hac pflfteiior fubdoa* « W 

vl perturbiitrioe in dirediona SD. Uade cmn 
tou planeUB iit g^avitas iiaellitis tote ia ftmr 

tam cnt -jr pcoxime, vcl ctiam u toe giravi- 
tas eft ad vim D X ^ X ^ or t lud / 

Ddnde vis iUius D%c%^ fecmidiiiii SD pm 
ea quae agit ia dire^ione SC e(l D x^ ^^-jr$ 

addita viS^datDx^x^ ^ y^a pmurlnlii- 

ccm tendcnliemajigeDtnp^lfilj^^ hmu 

vis efl ad fatdUtis g^vii^t^^ TB^J^I^"'''^"^ 

CoftOLC. 

• Deligiict C K f^^J". liJicani intcrfci^ionis p1ano- 
tum sequalom planets et ocbite iatHliriff, et rc^oiim^ 

tnr VIS SD s quae agit pcrpcirfh AiHi'l ad' 

Vol. 50, J M pianum 
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plarn^ Mltloffa," 1ft viM^DR perpendlcakreai ad 
pkndni .oroier fyg^^ 'ct kk ynxn SR. jfteentem m 
taSttn plimd-* f¥o)MiGftelir M donee t)ccimt CK 
ii^ K, entdue'SK Mdli^ et ptownSDIL 

normale ad plantitai'orf^ls^Uflllids i ac proptetdL ob 
fbttlifttrikii^6DK/SRD, fi «i dcnotet finttm ad 
vadiutti I "tt ny^tiBmUt anguU SKD, indinationis 
Idlket crbfta^ &lellilS8 ad wquatorcm planetae, cnt 

DR = SD X et SR = SD X w = 

•BQAente l ^^Is^te tota fatelUtls In primariam fuum. 

Jam quoniam tis SR jacet in piano orbits fatellitis, 
ujus plani fitum non fndtat ; accekrat qoidem vei 
ftaatdat motum fatellitis revoWentis, fed luec aocde- 
ratio vei reiardatia ob brcvitatem temporis ad quan* 
fitatem fehfibikm non exurgit : vis DR eidem piano 
pcrpcndiculari^ continue mutat ejus fitum, et motum 
aooigenerat, quern fequei>ti propoiitione definierous.. 

^ 11-.!: 

IJROPOSITIO IL. 

• 1/ «.«{.:.^- J 

' , Pro B L 8 MA. 

iivemre mtjtum mdi tx p,adi&d caufL oriundum. 

Per motum Inbdi ul hac propofitione intelllgo mo* 
tiim. intetieftipnis plauonun aeiqu^oris planets et oT'- 
bitae fatelGds i orbitam .ai^tem fttdlitis auamproxiiii^- 
eifci|Iarem fupppnors Eito S locus- latdlida in orhe 
ftto Sl*^ciij,us.centnim C!> (-F^i^. 4-) SF arcus oemro 
C dafcifiDtiiaj; m circolum aequatorii 

' ^^N^X ptTarq^l^cQ^em ce^ 



pendlculgiis /4td QjcfienK SI^, . atqua, in .83 (umatnc 
Sneola Sf squalis duplo j(patio» quod fatelles per- 
ovrcre poflet Impellent vi 'DR anXorou. preced. 
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4irciim quam minirwini pB: jxr puiiaa>,./^49iM* 
jMCnr c«nt|b C atodm r/iii .iccane equa|ofeiii ii» 
lltti exbibi}l)k £tum orbits fatollitis poft.iUam ppuli- 
mikm teoiporis, nodo N trandato ia.iak.^ Ag^QlBr 

Q^, etSHperpendicQlacQria4MW'<'9^^ 
CN, et perpendiculam ia-r^/f* jam cum iint 
lioeokB Sr, .ut ilnus aroium S^, SN, erit S^. 
Sr :: SH • Nnv ; deinde in trianjpilo rcdang^b 
N/ffii habetur » . i : : Niv »Nn '{ uiute per compo* 

fitionem rationum S/» x w . Sr ; : SH . N// = — — : 

dato igitur arcu S^, eft N« five motus nodi ut Sii k 
5H* In triangulo fphaerico redangulo SFN eft finus 
imguliN, hoc eft, anguli ii)clinaU0nifi jorbitae iatcUttts 
ad aaquatoidta plmetac, ad iioum juodatf :SE4 ittimim 

ad finum artOfi SN/Wifll//« . * : V i^V^j aifcbque 
J as M X SH $ eft igitur ut SH. Vis autem Sr per 

CoroU. Prop, pranced, eft ut adeoque at SHj 

quamobrcm eft Sr x SH, prdirideque et N», ut SH% 
hoc eft, motus horarius nodi vi prscfata^ genkils eft 
in duplicata ratione diftantiae fatellitis a nodo. Et 
quoniam fumma omnium §H*, quo tempore l*atclles 
periodum fuam abfolvit, cfl dimidium fummx toti- 
dem SC*, ideo motus pcriodicus cd fiibduplas ejus 
qui, fi fatelles in declinationc fua maxima ab acquatore 
planetae continuo perftarct, codem tempore generari 
^^^poflet. Sit igitur fatelles in ncwiH^Qia fi^ declinationc 
'^five in quadratura cum' nodo, ' critqlie SN quaelrans 
. circuli, et Ism jmtofu^ ^iiguh N/*;/; five S/>r, 
'['^eritque in hoc caiii W/i flye motus horarius nodi 
ad Nm, hoc eft« ad angulum S/r» ut i ad m ; 
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eft. autQoi: anguIustS^r ad duplum anguliim, quern 
fu^eihdjt, liniis '¥crfus arcus S p Tatellitis gravi- 
tate in primafium eodem tempore defcripti, id eft, 
ad angulum SC/> qui eft motue horarius fiitellitis 
tttea^primarii^rHtt vis S r' ad gravitatem fatcHitis in 

prfhlarffen:^^^^^^ (pe^^'CdrblL Prop. I.), ut ^ 

acLi, five, quJi^ eft in lioe cafu ut ad 

1. Unde . cpnjun^^ /a^iopibus eft motus horarius 

nodi ad motum liorariiun fatellitis ut ^ ad i : et ft 

S denotet tempus pcrlodicnm foils apparens, ct L tcni- 
pus periodicum fatellitis circa primnrium fuum, cum 
tic motus horarius fatellitis ad motum horarium folh 
utS ad L, erit mottik horarius nodi ad motum hora- 

pt^.pac^n^rationc crit. 

motus podi anitoiist'itj JpPtU(f)L fplijs.ar^uum^ hoc eft, 
ad ^60^ ^(^rc/ Cmllb^anmt tolo anno in 
naalBaiih fBAudcriiiiBtlonfc^4<b ^quatore primarily vis 
pwditiifere^jfij^iivA InfaeroUidlf plan^ pHtiitiii pro- 
vyniifli80Bperaitt^daBR|}tempiM«i^^ aeqinb- 

lem ^ i^o^i ct ' cx fupradidtis motus verus 
nbdl^Iihiltturi^tihujus ftibdtiplus, ncmpe ^ ^ i x 

Sj compu^atjo inftituaiuc pro luna, aiTumendo 
mediocrem ejus orbits inclinationem ad aequatorem 
terreftrem, erk n coiinus anguli 23° aS'i j et pofito 
fcmiaxi terrae ^=1, erit diflantla lunte a centre terrjB , 
medi^^ /s^ 60 circiter, indeque in hypotheii quod 
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uniformiter denla, erit Ule motus = 15''. Hie wit 
motus nodorum annuus lunae r^greflivus in pl^o 
aequatorls terreftris, qui redudtus ad eclipticam, uti 
poftea docebitur, prq .yajrifl flo4c*i«»jj fittt ieytdiDt 

multo velocior. 

Notabilis multo magis erit motus interre<aionis 
orbitarum fatellitum Jovis in piano asquatoris Jovial is ; 
ct computabitur fatis accurate per formulam fupra, 
traditam, modo latcllcs non fit Jovi nimis vicinus. 
Sic pro fatcllite extimo erit L — 16^ i61» ^ = i, 
/ = 2i>299 circiter, kniuixiuiii J,9yis differentia 
^ = tt; et pofi a orbis hujus facellitis -ijnclinatione ad 
aequatorem Jovis a:quali 3'', erit; « cofTnus hujus in- 

circitoTt motuR f^liqc^ cto<kmm aoouusi fatelHtis 
quarti in plano: 9qua^ori^;Jo¥ittt|i aotisoedcntia. Si 
min^ v4 mag)$ i(if9li9}^rr!orlm;i^ JonsAqoatorfim, 
au»ri vel minui.d/Bbct hlc motus in ratibnc c^aus 
hujus inclinaiionk * ''^ '^^ ^ ^'^^^^1^^ 

Casterdm patet mQjjwji^mf; i)Q^oriimjfo .l^^ 
asqattoris planetx priintni» aeftisiuuido 4inia^amoik^ 
tcUitis in femidiametris primaiii» generatihi dato 
tempore, in ratione compp$t4^ ratione diiead dif- 
fi^renlis f^miaxium planets et,cofiniis incltnatkmis 
orbis fatellkis ad pk&ta; a^dato^ifii^^^ufi&lD ; 
et ex ratione inrerfl temptoris j()di^>Jiil^(kt^^ et^' 
quadrati diftaattae fatcUift i <^tW' plahc^i, Item | 
conjunaliri, ' * ' - ^ , ^, 



itod^hOl Lume fapriB deierminaium ad 

. Sonto NAD (Ptg. 5.) aquator, AGE ecUptica 
ifebfttii aeqtiitorem in A, E ^quinodium vernum, 
A autumnale, LGN orbis lunae fecans eclipticam in 
QiHt aequatoittm i» N, LD circulus maximus per- 
|)qi4icularis in aequatorcm j ct funto DN, LN, qua- 
.diantes circuli. Tempore dato vi prjedi^la transfer- 
ratur intcrfc6tio N in et delcribatur circulus Lgn 
«xhib(ns 6tum orbis lunaris poft illud tcmpus, fecet- 
<|ue eclipticam in g. Ut autem interfe(5tioncs N et 
G fine vcrborum ambagibus diflinguantur, priorem 
•in poftcrum vocabo Nodum /Equator turn, pofteriorem 
feodum Ecltpticum, Dudis itaque N/;;, G dy pcr- 
pcndicularibus in orbcm lunjE, eft N« : Nw :: i : 
fm. GNA, et Not : G^/ :: i : fm. LG, itemque 
Qd ; Gg :: fin. Ggd : 1 ; unde conjundis rationibus 
provenit N ni Ggi:£fi. Gg d : fin. GNA x fin. LG, 

ad«bqoe-Og a Kfi-k ""^^ Scribimtur 

J pro finu et ( pro cofiou anguli Ggd, incVinationis 
fcilicet orbitae lunaris ad eclipticam, ad radium i, v 
pro linu et u pro cofinu arcus EG, p pro finu et g pro 
-cofinu obliqi^itatis eclipticsEi atque per refolutionem 
. trianguli fph«rici G AN, kabebitur co f. GNA = « ^ 
psu, indequ e fin. GNA s= \/ 1 — qqtt — 
• 2pqstu — s^u^y fed fcribi poteft i pro r, ct re- 
T^vi ^tMSttussUi-piMM obi^caagiiitatan £nus s aoguli 

r 
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B'l, promdeque erit fin. GNA a %/[ff ~ %pqsu\ 
pneterea eft fin. CtNA-: in. GA five v^:: fin. GAN 
five p : fin. GNt ideoqp^ ^n. GN five cof. LG cs 

et fin. LG = « — i^^, ac fin. GNA 



fin. LG = — qomp«mip^. Qtiar^ fit Of . 
sa Nif x ^"']"^\ atqae hie eft^o^^ apdonun lu^ 

narium tempore dato in piano ecliptics : quod fi 

tempus illud datum fit annus folaris, hal^tur N/7 ^ 
^fc* S 

7^ 3K 2; X imde inolus iil»«ttliplk«s AOdorw 
mittus^ nulll ha^ti nrtibae mutat&mis'fitik nodorum 

ex alia caufa per id tcmpoiis fa(te, fict ~ x qT+psu 

360° proxime. ^ E. L ' . • r-r- - . , 

Quo motuin nodi lunaris in hao propofitionfi ad 
eclipticam reduximus, codem prorfus ratiocinio mo- 
tus nodi fatellitis cujufvis adorbitampianetaspiioiarii 
redujcetur. . '. : r'2 ^ 
,r^„~ , 1 r Xi-^ip :: •g.O-; ^t" 

Exinde liquet nullum effe hunc motum nodi, ubi 
fin. LG = o, vel ctiam ubi pu = qs^ quod contingit 
ubi orbitje lunaris arcus GN eclipticam et ajquatoiem 
aequalis eft 90°, five ubi nodi lunares verfantur 
in pundis declinationis lunaris maxima?, five ubi 
arcus AG, cujus colinus eft «/, evadit a:qualis 78° 5', 
id eft, ubi nodus afcendens lunte verfatur in 11° 5 5' 
Cancri, vel iS*' 5' Sagittarii, Eritque progrcfllvus 

rhic motus, id eft, fiet fccundum lericm fignorum,. 

j^Um nodus afceudcfu^ iuaa; tiaQik^r4;ti'ua;dci2do ab 
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i8« Sagittarii ad i lo f f' Cancri, regreflivus autem 
in reliqua parte revolutionis ; ct maximus evadit 
mollis regreflivus, ubi u = * — I, id eft, ubi nodus 
afcendens verfatur in principio Arietis ; et maximus 
progrefiivus, ubi « = i, id eft, ubi idem nodus oc* 
cupat initium Librae. Itaque cum motus ille nodo- 
rum annuus, de quo hie agitur, univerfaliter fit 

squalis ^ X ^JL^ X ^ X 360', hoc eft, per Co- 

roll. Prop. 2. a^qi^lis ii^'i x ^-^\el i^"x ^JLpI 

prout differentia femiaxium terras fuerit vcl 7-^7, 
exiftentibus fcilicet p finu ct q cofinu anguli 230 28'!, 
atquc f finu anguli 5** 8'i j eo anno, in cujus medio 
circiter nodus luna afcendens tenuerit principium 
Arietis, motus nodorum regreflivus, qui et maximus, 
crit i' 2 ' vcl i' 20"; ubi vero idem noclus fiibierit 
fignum Librae, motus maximus progreflivus erit 41" 
vel 5j". In aliis nodorum pofitionibus codem modo 
computabitur. ' 

• - » 

COROLL. IL 

Si defiderSturlexccflrus regreiliis nodi fiipra pro- 
greifum in integra nodi revolutione, lequenci ratione 
inveftigabitur. Jungantur equino<5tia diametro £A, 
in quam dcmittatur perpendiculum GK, ct fiimpto 
arcu Gb quern defcribit nodus cclipticus G quo tem- 
pore nodus cquatorius N defcribit. arcum N/i, du- 
catur he pcrpcndicularis in GK. Per banc propofi- 

tionem eft G^ . N« : : . i, five, quia eft i . « 

::G^.Gr, Rt . Nn : : — ^ x Gb.Gb-, 

adeoquc fu'mma omnium C^^ crIt ad fummairi ,omr 
if. .^.^ mum 
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mum N«, hoc eft, motus nodi ecllptici In integri 
fui revolutionc erlt ad niotum nodi aquatorii codcm 
tempore fadum, ut fumma omnium in circulo 

quantitatum ^ — ^ x G/» ad fummam totidcm 

arcuum Gb, hoc eft:, ut — ^ ad r. Signum autem 
— denotat motum fieri in antecedentia five regrcflum 
nodi excederc ejufdem progrcfTum. Unde cum mo- 
tus nodi a?quatorii N fit i i^'f vcl i^" quo tempore 
nodus eclipticus defcribit 19° 2o'|, motus illc nodi 
acquatorii tempore nodi ecliptici pcriodico cvadit 1 1 "| 

^ T^i = r 3+' vel IT" X -rfe = +' 39"i quo 
pa(fto prodit motus nodi ecliptici praefatus aequalis 
f X 3' 34" vel f X 4' 39", prolndequc efi radius ad 
cofinum ohliquitatis ecUptica ut 3' 34" vel 4' 39" 
motum qua fitum, nempe r 16", exiflentc -i^ diffe- 
rentia axium terrx, vcl 4' 16" ca cxiftcntc -^^ : at- 
que hie eft: exceftlis regreflus nodi fupra progreflum 
in integra nodi revolutionc vi pr^didta genitus. Ex- 
ceflii igitur hoc minuatur motus nodi lunaiis periodi- 
cus 360°, et remanebit motus illc quern general vis 
folis. 



P R 0 P O S I T I O IV. ^ 

Problbma. V 

Variattmem inclinattonis or bis Hniarh ad flanut^ 
ecliptica ex figurd terra fpbtrotdicd ortam detcr^ 
minare, ^ - ir 

Efto ANH (Fig, 6.) equator, AG ecliptica, et 
A pundtum aequinodii autumnalis : fit NGRM orbis 
iunsp fecans cclipticam in G et sequatorcm in N, in 

Vol, 50, quo 
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quo fmnantur arcus NL, GR, acqualcs quaJrantibus 
circuti. Jam fi nodus xquatorius N per temporis 
particuhim vi pnrdida transferri intelligatur in ct 
per pundiim L dcfcrihatur circulus ;/Lr, exhibcbit 
hie fitum orbis lunae poft tempus elapfum, et fi in 
cumdem dcmittaiitur pcrpcndicula Nm et Rr, pofle- 
rius Kr dcfignabtt 'variationem inclinationis orbitac 
lunaris ad edipticam ebdem tempore genham. Eft 
autem N n : Nm i : rriy iteihque vfm : Rr : : i : 
fm. LR i fed (Jli l^LU'GR. eft ^NG^LR, onde 
conjundife rationibuk"ift'Nfr :'Rr :: i : m x fio. NG J 
ex quo patet v£d^2ffi&neip indinadohis momentftneam 
jfeti^6tf d A8iriifeft finfJ^ftantiie noidi lunaris ecliptid 
¥ ]^^/^tb^($.''^ diametrom NM demittatur 

|^mtfi(^]k''£a^ ipli GK, eritqoe i : 

^W%l.%p^:A#^W^ jam crit 

^n'HVP'iWb^'u'^^^^^ fumrtk.omniom 
Witfap' qua'^pore^riodttS ^clipticns 6 

eideSi moCQtifai¥7M^^ iul^tttn nodi axpa* 
torii N eodem temporeVfaftviiDy ut Ikmiiia omnium 
du& in nit ad fummam totidem arcuum Cb, id 
eft, VLtm% MK ;jd MG. Sit 1^1^ motus nodi N 
tempore revblutio'nis nodi C a^ uno equino£do ad 
alterum, eritqoe yaf j|a|i^ ^f^i|ftioiiis eodem tern- 

WP^ ®r?H»i<^hoc f ^,,y^iQ tpta xqualis 

bhde i^ani ^tionem tiedi 

sequatorti ad motum nod! ecliptid, prodit dicorenia 
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ens orbtta lunarts ad eequatorem^ aa finum variattoms 
tot i us inclinationis ejufdem orbka^^d ecUpticam, 

In hoc compute inclinationem rhediocrem orbis liil 
naris ad squatorem, nempe 23° ^^'i, ufurpo, cum iiji 
revolutione nodi tantum ex und parte augetur, quanturn 
ex altera minuitur, et omnes min^tia:§ hip expcndqre 
fupervacancum foret. Motus autem nQduiinaris eclip^ 
tici eft ad motum nodi lunaris a^iquatoiii lit 19* 20'! 
ad vel If", five ut 60^ f vel 46+2 ad i, undc 
per theorema fupra traditum prodit variatio inclina7 
tionis tota spqualis 27" vel 35', prout differentia axir 
um terrae ftatuitur -j^^ vel -rn. Hac igitur quanti- 
tate augetur inclinatio orbis lunaris ad. eclipticam in 
traniitu nodi afcendentis lupje ab^aequinodtio vernaU 
ad autumnale, et tantumdem minuitur ini altera m^ 
dietate revolutionis nodi. In loco . quolibet C intg: 
a:quino£\ia variatio inclinationis eft ad vari^tionem 
totam ut finus vcrfus arcua MG ad diametrum, ut 
patet } five differentia inter femiffem variationis totius 
et variationem quxfitam eft ad ipfam femiffem varia- 
tionis totius ut cofinus arcus MG ^ lacUum, hoc eft, 

Motum apfidum in orbe fattUitrs quamproximi circu- 

dtca oritur y tnvejttgare^ ^^oiJ^. 
•<1 rbon m 

.Att Per propofitionem primam vis ptrturbatrix, qua 
trahitur fatcUes ad centrum planet® primarii, eft ad 
- • • J N 2 fatellitii 
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;y pro SH, ut x i — 3 m^y^ ad i ; et fummji 
iiarum virium io toti circumfereotia cujus radius eft 
v^l'dtvA pMUbitn fttcSflfs UMam tamftkm ut 

I --^ ad v Vis i^ sxKdikxna, 9» u&ifenm. 

ttr.iigei!B jH^,.fiktdnien^ fupponi poteft» don wrolu^ 
tionem fiiam1n*<Mrb1ta propcmodilhn diodari ablbl- 

I M-iSCafl:)i^j fit^ne^hae-vf friovfebuntur aplides, fi 

nulla habeatur ratio v» alterius qaas orbis radio eft 
f^^rpcndicularis ^t per med^etatem revolutionis fatei- 
Jiti^ iu uniwii icnfumtendit, per alteram medietatenv 
ifi comradum. Jttn Q^a^x demonftfatis in hac ct 
prima propolii^ope fequitur. ^ravitatem fatcllitis circa 
planetara, cujus figura eft fphaerois bblata, revolventis 
in diftantia /^crtlitef cffe ad cjafdem gravitatcm in 

majori dift anrid L, ut^^g 1 - «<i Er + 5;x 

quampsoxibi^' 5dt^ gfavit^ feteMkls^ diadhmtur In 
majori q^i^m 'd'uplict|^"Tati6iip diftantiff au£Ue quor 
tics^«i m^not- eft c^antitefe y^. id eilV ubJ kidioatb^ 
orSWti^Uhis adjpla^ attin^t 54^^ 
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44'j diminwtur aut^m in minor I ratk«ie, quotid eft 
M major quam y/^, id eA, ubi ilia inclinatio fupera.i; 
54' 44.'; adeoque in priore <Mik pnogrediuntur apfides 
orbis fatcllitis, in poftcriori r^gredluntur, Quantius 
autem liujus progrcfTiis vel regre(Fua.'/ic innotefcet.. , 
Per exemp.lum tertium-^fo^. ^lib. iV/^r* 

Mat, Niwt* fi vi ceotripetae* qiiae^lA ut ^ addatur 
vis altera ut hoc eA, W^f^ ^iy^^ceol^ipieiam 

^ ut ^ ad angulus revolutionis ab a^ikle uiu ad 

camdem crit 360* V^-i^ 'vel"'^rr7 quampro*imf^ 

exidente e quantitate valde minuti, Porro cum fit 
motus fatclUtis in orbita iud reVc4ventis ad mbtum 

apfidia ut ad -^i^6Q^^QCie% 1^% «d 

erit motus ap/idi^s ^m^ofQ revolutionis ' fateUitis ^ad 
fidera sequalis. ^^Or'Haffi let hie fnotu$ apiidi&eripad 
qufdeni moti^ tcmpQi-e.fdvQ qjUovbi jiafeOitrtL teix^Mifr 
periodicum fatplUti^ ad tempus da<u m;»t * Eft' amemt 

in hac noftrd propoiitione e/sst-'^ xi'-^^i unde 

dittur motus. apiid^ W^SsiI&fe/k i.: .uJi.b 1 

, ' -Cdio.^ii'^ j;ii>:i li-b nor : 

Si ad lunam referatur h«c detetmmatia, habebtm- 
tur^=i, /=6os wa» finui .anguli ^3** a,8'i, ct 11 
fucrit r =s 7-7,, erit r^Vi^jT^ri". atque motus ^P^^- 
ffd lanae fpatio centum annoriiin,K^viali^,f.^' proi:imc 
la confequcntiai fucrit f ==-^yf^ cyi^Jt ^!=r= sxyTTTTv 
et motlis apogisi asqualis ao^ ^.,^ Jljuc igitjw.qwau/ir 
lalc ««^viqid^s;..cA, o^p^^^^ 
t ^ . ' ^ proot 
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prout obfervationibus detcrminatur, |it habeatur mO" 

tus ille quern generat vis fob's. 

l^ro quarto autcm Jovis fatcHite, crunt ^ = i, " 
7=25,29^, f=FiV. w = finijianguli 3', f^jj-^-^^j-, 
hincquc inojtu§ apfidis fpatio irniius anni folaris prodit 
33 ^ 5? f vci'^crc '3 qui tempore 

^J^'''f>m^l^ C In^upcr autcm Dotan- 

dum eir vi ioljs'. pc^urba^^ iimili 

tnodo ^uo r^^iiturbatuit,^ fuax'i ideoque, quo- ' 
tmai V15 ^' inotu^ lunae eft ad 

lunae gravtutem injfenaln]^ daplkadt ralione tern- 

pofjs |>gu3«M<j,Jiw? circ^^ ad tempus pcriodi- 

cuti)! teiT^''€irc}i*rpiein^ Ao^ eft, ut i ad 178,735; 

pliaua rauonj^g^^rum^j^riodiconim Ctrc^^ 
Jovem et Jovis ctrca fd^em,' nocTell, ti i "nd Sy^p^6: 
vires ieitur, QMibus perturbantur motua liinae et' ik- 
tellitis, lunt ad ie inviccm, relative aa eorum graVH 
taftM^ilf>f|lnMas Tubs primarios-'ut TT^jvhr ad mTOT 
fiW^t '37/7o8 ad 'fi.'.'iiUnde cum viribns fim^flMiB 
prdpottioHaks^^Dt^onottisi faoB^tvivibua date tcnyorc 
geniti> l^llifirlor «iiltjci^em vis parSe^tiselibet motum 
apfidis ^generfvc aeqpalaii>£^^ 40^^ .it^^^rbe lunari an- ' 
iHiatimi vts^pofb^rvdiijofilem pan fiinilia et 
pbrtknali^ ihotum apfidis [ eodem tempcfe gen ctt bi t 
sqoalem' 1^% m orbe^ faoelli|is, atque d«:em annonim 
fpatib^ | t> in 6Q<nr«(^ntia. lAddatur 1*5' ad 5** 40', 
et ni<3itu6 apiidura cotosiipfoi-be faitdiiti^ extimi Jovtafis 
ex duabus prsdidis caufis or iundos fpatio decern an- 
noriim crit 6- 45' in confcquentia. Obfervationibus 
Aftrondmicis coUegit liL Bradleius hunc motum 
tempore pragdido cfle quail 6^^ di&reotia ilia qua- 

Ufcumqoe 

S 
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fifcumque 45' inter motvim obfervatum et computa- 
tum a£kiombUs fatellituok iaterionun debehit jafaibu 

« • ' - X' f--\',r- • . • » • • • 
^ * 

^ \r*{j^'f st):S C H O L t uriMif.'n t-rr • . 

&x Drxce^dtibitit coliigereli^et m6^um lutfariuin 
ilUBqvuuiUtes originem uianj 'oipnerti npn ducere , ex 
vi folis^ Hfd earum partein ''ali'^uaii 'd^^^ 
Tdluris qnatenus induicur figura fpKiroidicl 
ficiat hlc illanim computafTe valpf^iA, cr legcm^'qui 
g^nerantar, dcmonftrafle^ utriirti ' iut'cm hujuftaodi 
corrcaiones tales fint ut tabi^^ Aftirortbmld^ infcti^ 
ii^ewntur, dijudicent Aftronomi. 

Item manifeftum eft prater ina?qlialifates eas, qua? 
Ih motibus fatellitum Jovlaliam ex vi folis et adtioni- 
bus fatellitum in fe ipvicem n^fcuiitur, of iri alias ex 
^gu^ Jovb fpbaroidica itri norat^lles ut Obfcmtiopes 

nriaimi m^&ttrra dkrnllf'^ % 

r, tBI ttrta ^6km fsiaUxumAufi^ 
ibret rcnrohidofns^ tuds,''!)iiiioeDtehiea|cm * ^n 7 globo 
motfts qiumdtHB^.eadcni maBmttotftti(^.?Qlfl«ii^ 
icdks autenk} c4k»'. ufair oh ; ivinsf ^oiis id iH^A* AefVB^ ^ 
diiitibiHMm'ijpbBfo^isW pnrtiiqufiripHpw^nr 
fam. Htc emm noa confidero ftgurarp tQlIufi$ ob- 
latam* ob' nuHenae ia xqoatore redunda^Ufuih' fed 
fphsericaiB fiif^xno in^i^^qfa^Dus per a<^9um.!fK'va- 
tiooein et depreflionettn in fpl;x£eroidi(4n^ ipi^ur. 
Jam verb in fphcrokbjiu^tt^awdi^ql^R^^ 
maneat motiis qnaotitas^ ^ilMtafest ihcliiiatk)i>€ axi^ 
tranfvarftad axcmiibrolutroni?, mirta^jitur revolutionis 
vekpdtasr ^ falit^in«iiifeflirti^^4\.iU(^ ^^^^ 
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Uaaf fC ifa tyifa i/anfcr per iblem vcl luzmm, Gor 
goUs inoinentis mutaBit (xtum fuum refpedhi axis re^ 
▼olntionit cb'Viptiim (joo hi duo planetx recedunt 
ab squatoie ceffeftri el ad'ciun vkifsim acoedimu 

PftOitBMA. 

Pittialiojum mo/us Urra diurni ex pradi&d caufd 
. . . oriundam iwoejUgare^ . 

Exbtbeatfi^iaefoiioblonga ADCI fff|r. 7.) terram 

fliiidam, cujaa oentroisi T» AC axis traDfydfus jun- 

gem ocQtni. temp etiblis ?d lunse^'IX/ «xis minor, 

EOL diamelcr :fB«aloii^ <i XZ aacis mocOs diurni. 

Centio.T^ -ndio TO ^Kifatetur ciicului BD^ ft^ 

cans axem' tranfvefflim AC in fi» et agatur BK per- 

pendiottlafis in.TS: Wirt wtam dmuli puodo P 

duO&PM ad «am^Z2 iMHBdi ^ loot TA In H; 

fit P/r cipcttflUcrentia circnU quam pun^um P rottn 

tione fni diornft deicribit, ad cujus quodvis jpundum 

p ducatur et producatur donee occurmt iupdrfidbi 

fphseroidis in qi deindedemiiH pG perpendicuUri in 

FM^ ct OF perpendkukrl in^TA, H pfppMSta 

tianfire inteUig«|Mr ,eU^ ,eUipfi ADC fimilis et 

asqualia^ cril ex naturi canrMf qiuft ^pbmrom noflra 

' ' TF* 
paruxn admod^ di&rt k fphsrSy pf s AB k 

qriamprosltiid, Jtm dd^DdtTVelociiatempartkiilsB 
in terrx xquitDre rerolTentis motu diumo circum 
axem XZ ad di ffa i itiatii ftmldBmeCri TP, eritque 

ittlocitas pmkalr P circuhim Pp r defi:nbea- 

ds. etcwftlF^ ^^^JiJLS 4 TH. erik 

motus 
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motu8 totius lineolsE pq acqualis pq ^tp — ^ 
Uii^XPM ^ tnMxTK - ^ ^^^^^ 

fiimma horum motuum in circuitu circuli P^r, hoc efl:, 
motus fuperficiei inter circulum P/>r et fphacroidem in 
dired:ioneT/> contcntaE,a?quabi tur circuinfcrcnt ixhujus 

circuli duttaE m =i x =— ==J~- 

^ TP^ — 2 IT* TP^ 

2TKxHMxTH , -ZT"/- • n r-n. ^ iv 

T^p 1- TH^ five quia dl HM . TM^^ ^ 

:: TK . BK, ct TH . HM :: TP . TK, fcribcndo Drf ^^ 
pro circumferentia circuli BD^, ajquabitur illc moturf^* * 

. . UxABxD , ■ , — , , —^ rvyj 

quantitati x TK^^^^'^^^ iBK=^x i m'xPM^^p^^ 

Dcindc horum motuum fumma in toto circuitt^ N 
globi colledfci, hoc eft, motus totius mate^isD glob^ 
BD^ incumbentis prodibit xqualis ^x^^xDO ^lu 

— . Ubi planeta in piano acquatoris con- -j* 

iiftit, fit BK = o, ct motus praedidus ajqualig "1 

UxsABxDD ^ ^ 1 I • ^T>r» • 

. Motus autem globi QPR circa cum- 

dbm axcm eft (uti facUc demonftratur) ^x^PxDP 
adcoque motus terra totius fit ^ ^ ^f^ ' ^ H4up 

-:;?5i:rr;^.V-fpI » qm cum idem fcmpcr 

manerc debeat, dcnotet V velocitatcm in fuperficie 

sequatoris terreftris ubi planeta verfatur in piano 

. . UxTPxDD , U X 3ABXDD _± »l 
srquatoris, cntque h : 

Vol 50. J O 
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f<irSben^b i i|>ib^ ^tilt^its eft radius ad finum 

anguli BT*:, habetur V , .U : ; TP + - 
aBxbKV 't^p indequc, qulft mimma dl* 

altitudo AB refpedu fcmidiametri TP, U — V . V u 
AB xM^aTP. ct*"u-V«Vx:^!^^: pro 

V autem patet fcribi pofle vclocitatem angularem- 
fierrsei mediocreai q.uuK ab ea direct quam minlme et 

ducitnr » quantinieiii pcfcangnattt d 

quiatempora revolutionum terras circa centrum fuum 
fint reciproce ut motus an^ulares Uj V, fiet differen- 
tia revolutionum terru ubi plancta a?quatorem tenet 
et ubi ab a^quatore, (ijiiat an^ulo BTK, squalis 

56' X ^^^^^ .• ^ .<2;muBi %itiir.eft accdcntio iio^ 

I - [ ^ TP 

raria a<3 motum- terras horarlum medlccrem circa cen- 
M'um.iuum ut AB x BK^ ad a TP five (quia cll finus- 
j^. jnciioationis cclipticai ad aquatorem ad radium 1 
ut firius BK a J Unum diftantise plajietae ab aMuinoc* 
tio, quern finum dico K) ut AB xf» X K^adiTPii 
ad que accelcratip boraria rotadonis tortra ctefcit in 
ratiojic dqplicata finAs. diftantiae planete i ptinde 
auquinodii, et fumma bmnium nfarom'accelcfado- 
num, quo tcmpocc tianfit planeta ab sfequlnodio ad 
folftkium, ^tft* ad< fiunmau toddom. roocuum lioca- 
fimn^mediotfiaB^ kio efi^ mtka^Ma: ^mm^ 
pore genka edft adacaa{ai«ilbd iit:r^^ 
i^mftiuni AB 3t;*)( K* in cicculi quadrantc ad fum- 
i/ . • . O . snaok 
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mam totidem 2 TP, id eft, quia fumma omnium 
K* in circuli quadrante dimidium eft lummsc totldcm 
quadratorum radii, ut AB x /)2 ad 4 TP. Qiiamo- 
brem, fi denotet P quartam partem temporis planetas 
periodici circa terram, erit acceleratio tota motus 
terrac circum axem ftium in tCAiifitu pl^^eta; ab Sii^ui* 

^ue eadem erit retardatio in tranfita blahetae a fblflfi- 
tK} ad aequinodHUD. ' Unde fpontDiumtur hoc Theo!^ 
rema: Eji quadratum dimnefri ad ,qtfa,dratum BniU 
ebli^uitatis ectiptica ut quarta pars imports penodtcs 
Jbiss vel lufue ad tempus aliud ; deinde, efi Jkmidi^ 
ameter terra ad differentiam fmuaximn ut tmfut 
mox invent um ad accelerationem qupsfitam, ^ , 

Afcenfus aquae AB Vl folid debitiis e^l duorum pe- 
dum circiter, exif^ent^ ibizt^diamet^ mediocri 
TP = 1 5>6i j8oo/ ,\mde pfoSift^ accele- 
ratio terrs circa' centmm^ ibdm gyrantis fa(5ta qdb 
tempore Incedit fol ab -ssapaul^o &d folftitium, 
squalls i " in partibus temporis j et fi yi luniE af- 
cendunt aquae ad altitudihexn 66to pedum, acceleratio 
revolutionis terra; inde orta, quo tempore luna tranfit 
ab a^quatore ad dcclinationcm fuam inaximam, erit 
341'^: et fumma haruin accclcrationum, qua? obtinet 
ubi hi duo planeta^ in pun^flis folftitialibus verfantur, 
cum non ftiperet duo minuta tertia temporis cum fe- 
mifte five 37 minuta te^Ua eradus, vix obiervabilis 
^rit. ^£.7, . , ' A ;^'t 

< Cum igitur tandik i£tilugiifiiiodi vadatb in hy^ 
pocbefi fphaeridtatis ten-s^ tenr&ex^ 

•}tX\4\\ .^S O 2 * CXI. 



IM6 j 

CXI. Some Obfsrx^^itkns on the Hifiory of 
tk$ Miitk M^'^ By j. WaU, jt£ £>. 
In a TMter^1i6 j&v. CSvak-les L^dton^ 
!tjt. /3. Dean of Exeter. 

SIR,' 

1758. m ^ijj^j^^ yQ^, inform mc, has boeii 
commUfucatedto the Royal Society, feems to deicrve 
a place in the memoirs of that illuftrious bod):, a8< 
well on account of its utility, as its Angularity. 

The fymptoms in this cafe mod evidently arofc 
from worms in the intcftlnes ; which often occalion 
unaccountable complaints, and frequently elude the 
moft powerful medicine?, as they did in the inftancc 
before us, till at kit they were difloJgcd by the enor- 
mous quantity of oil-paint, wiiich Uic poor boy de- 
voured > and the caule toeing thus i;cinovgd« all (he 
effi^as ceaftd. *•• ■ • 

At firft fight it appears wonderful, that this im- 
menfe quantity of white lead did not prove fatal ; 
and that it was not fo, could be owing to nothing but 
the oil, by which it was enveloped, and its cohtadt 
and immcciiate adion on the coats of the inteAincs 
tfeereby prevented. Bat the oil did not only obvia.tc 
j^e dangerous efFc<^ts pf ihis jnixture^ but appears, to 

<i;«thil^m)?^^i%n^^ aaits^ftgiddi. 

%yi9;^.^^m^f^it> opkht. by \\k.^f^^px. jiw 

semovliig 
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'«ls wcfc made flippcry by the oU, 

Oil 1ms long'bm obferved to be^noKiotu to infea« 
Qf^^Ekids, Co tbat notonly llKsle, ^ksbfurvive afkr 
bebg cut into icver iil fiedif96,^ut tli^^^^t^Tq, whkh li#e 
IcN^ with very little air> ;and tbafe,^ which le^ve by 
^w^irmth after iubmcrfion in water, die iircGoverably^ 
if th^ are immcrgcd in, or covered wkli oil. Rhc- 
di and Malpighi have made many experiments to this 
•purpofe ; and accoant for the event Very rationally 
from the oil lloppir.g up all liie air-iveffcl^, which in 
thclc animalcula are very numeFouS, ■ gnd diUribiAed 
almoft over their whole bodies. " 

On this account oil has been recommended a? a 
verm ifugiG both by Andry and Hoffmann, though I 
beUeve it has been feldom ofcd in pradice in that in- 
tention; or at leaft has not bean given in quantities 
Alfficient to anfwer it. Indeed >licdh)ami^^. himfelf 

* ' feems 



* Oleofis magna f.ilTmUir cfi'.c:iei.s, iy.x: maximc expcrinicrto 
Ff. Rhedi videtur con firm ata, diun muicas et al'u iufc&a vari.s 
liquoribus immerla in vivis permanOile r«feT#) exccptis ajils o)eo 
iperuD^M et inlufis, iii¥ifef^fn«rtua v i taqi i nun W OpWMf »i^Ctt 
radils foUribus fuednt expodta. Eqtudcm libeotcr concedo tax. 
omnia veriutt ciTe confona, atque etiam olcoTa, ut ol. oliv. rapar. 
et amyjd. dulc. non fine frudlu lidh?bcd : fed fc ire Ircet miniaie 
ahuDiiiUmBifpnprtpilff, ttfliiiiitiitwHahfteoecept^qiifcadiMMhiin 
magna oleorum copia Fcquireretur^ix immediate. veroaes per t{>tuin 
intcUinorum volumen difpcrfos dcberent extin^uere. Muho mag s 
oleofa in gravibw a lambricis fymptomatibua ideo cenfcrem util*a, 
fuia fenfibiles intdtfaioninf tiaiiiM' ^Mfiw<icti<ft»aa8 T<ftijaiiil» et 
mucikigine quaii obliniunt atqtic dcfcndunr, ut poflea acriora quae- 
damct purgantia lemcdia magis fjsutre ct line laufionc cxhi^cxi po^> 
iint. Ita egaisepius q^o-^iU.ciun eflb^u ad vermes eoecandus eC 
SjmgfoaMm Umsadk «l« avigMl «^'«]iqtnt opahkada^ udh Bj. 



ffbraoaMiidihg it odtf "oi -fir^k^ to line lie Mde of 

fore as a ptm^lfB^pmtmeim be^fiveii before nf 
acrid pi«rgative^ ^^yentiireiji DO. 

The medicines commonly prefc^ribed, and moft 
depended 00, are either of a virulent and draftic na« 
- ture, or flich as are fuppofed to be able to deftrof 
diefe^anifltiab 'by fome mechanical qualities f, g. to 
<nity tear, or othemife ^JStOt their tender bodies, and 
yet not hav^ force enOugh to lacerate or ii^ure the 
ilotliach or inteflines. Of the former kind are the 
loaves and juice of hellcborafter, the bark of the In- 
<3ian cabbagc-tree, coloquintida, refin of jalap, glais 
of antimony, and t]ic like; the cffcfls of which arc 
commonly \'iolcnt and dangerous, and fcmetimcs 
fatal. Of the latter clafs are crude mercury, and the 
milder preparations of that mineral, aloes and other 
bitter'^, tin filing'?, neutral falts, and vitriolic acids. 
Every one converfant in pradtice too well knows, how 
often thefe medicines are adminjftred inefFcdtually. 
When I had therefore attentively confidered the 
hiftory of the Norfolk Boy, I determined to try the 
efficacy of oil in fuch cafes, as it feemed capable of 
producing great cfFed^, and yet could not be attended 
with any hazard or danger. 

The firil perion, to whom it was given, with this 
view, was ' ■ ' , a patient of our Infirmary, 



yd 5ij ^^^^ introuum vd iummo mane pueris przefcripfi fu- 
nendnm, rubiiiji||Hido aUqubt bocu poft pUabs excxindo pm* 
ciinpa|p0> QttA\\i, nfina jalappaet et roercurio dulci panitas. 

Mtffmann. Supplement, ad Mti^ Sjfimti, di iaftMt* Mtrk 
le^. 10. Virndhui^ 

who 
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who was judged to have worms, but had taken fc- 
veral approved medicines for a confiderable time with-* 
out fucctfs. In a confuhation with the other phy-j 
fi<:ians, the following form was prcfcribed. 

». 01. Oliv. lb.fi. Spf. ij^. '^rcmat. <\\ M, eap^ 
^'•^ CocbL iii. ma^ie et H. ' 

The volatile fpirit was added, here to make the oil 
faponaceous, and by that means more eafily mifcible 
with the juices in tlie ftomach and prima "j'la. This 
medicine anfwered our expectations, and in a few 
days brought away feveral worms. ; ^ , 

Lacy, a poor boy of the parifli of Feck- 

enham in this county, aged 1 3 years, was, as I was^ 
informed, about three or four years ago feizcd witli 
convulfivc fits, which gradually deprived liim of his 
fenfes, and reduced him to a fbie of idiocy. He ha4, 
taken feveral anthelmintics and purgatives, particu- 
larly the Fulv. Cornachin. but never had voided any J 
worms, though all the fymptoms fecmcd plainly to^- 
fliew, that they were the caufc of his dilbrdcr. As^' 
he greedily fwallowed any thing,, which was oflercd 
him, without diilindion, I atfirft ordered Jiim a mix-:' 
ture of linfeed oil ^vij Tln^, faft\:^]i of \yhich h^* 
took four large fpoonfuls night and morning. He per- 
fifted in the ufe of this one whole week, without at 
all naufcating it, towards the latter end pf which lime-; 
he voided one round worm of a great length. He now 
began to (hew much. aveifigii_io .the. iuediciDe_;._oa. 
which account the Tinulur.. Jacr' '^<^^ omitted, and hr 
was ordered to take tlie oil alojift iiiitiiie lame qiian-* 
titles. This he continued to do a fortnight longery^ 
during which time he voided 60 more w orms; and in. 
c4w . «. • V • ^ * agreatr. 
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a great meafure recovered the ufe of his reafon *. * 
This account I had from the Apotliecary, who, by 
my diredions, fupplied him witn the medicines. ' 

Soon after this I ordered the fame medicine to btf 
given to Elizabeth Abell, a poor girl in the fame 
neighbourhood, reduced by epileptic fits to fuch a ftate' 
of idiocy, as to eat her own excrements. It caufed 
her to void feveral worms, but fhc did not recover 
her fenfes. 

Since this time T have given the oil to feveral per-"^ 
fons with good fuccefs, and therefore I cannot but" 
recommend a further tryal of it ; fince it is a rcme-' 
dy, which may be ufed with fafety in almoft any 
quantity ; a character, which very few of the anthel- * 
mintic medicines dcfcrve. 

It is probable, that fome oils arc more deflru(5live to 
worms than others. Andry (Traite de la Gejieration 
lies FerSy caf>, 8) prefers nut oil, and tells us, that a hu- 
man worm, voided alive, being put into that oil, died 
inrtantly ; whereas another worm, voided at the fame 
time, lived feveral hours in oil of fweet almonds, 
though in a languilhing ftatc. Tills difterence he 
afterwards (Cap. ^) endeavours to account for, by 
fuppofmg, that the oil of almonds is more porous, 
and confequently lefs able to preclude the entrance of 
air into the worms. And indeed there is fome reafon 
to conclude, that oils, which dry in the open air, fuch 
as nut and linfecd oils, arc of a clofer texture, lefs 
mixed with water, and confequently more anthclmin- 



T have fince been- infornled, that the boy's parents being ex- 
tremely poor, the iMdicints .-wtrc left olF as foon as he began to ' 
rec^vtr*;: andi^iat, uponf'their difafe for fome lime, he was agaia- . 
attacked with the fame fits as before. 
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tic, than thofc oils, which freeze by cold, and will ^ 
not dry in tlic open air j* fuch as thofe from olives oc 
almonds. Andry tells us, tliat at Milan the mothers 
have a cuftom to give their children once or twice a 
week toafts dipt in nut oil, with a little wine, to kill , 
the worms: and I know a lady in the country, who,, 
gives the poor children in her neighbourhood the famc^ . 
oil with great fuccefs. ^ 
I would recommend this remedy to be ufed in aA^ 
large dofes as the ftomach will well bear : to which 
purpofe it may be advifcable to join it either with aro- ) 
matics, bitters, or eflential oils, fuch as the cafe may ' 
require. Andry orders the oil to be taken falling, 
affigning this for a reafon, that the ftomach beings 
then moft empty, it more readily embraces and llifles^ 
the worms. During this courfe it will be neceflary, 
at proper intervals, to give rhubarb, mercurial or alo- 
etic medicines- 

I cannot clofc this paper without obfcrving, that, 
from the hiflory of the Norfolk Boy, we may learn,- . 
in fimilar cafes, where the head is not idiopathic, j 
never to defpair abfolutely of a cure, notwithllanding i 
the difeafe has been of very long Aanding. For in 
this boy, though the opprcflion in the brain and 
- nerves had continued many years, and had been fo 
violent, as to deprive him not only of his intelledtual • 
faculties, but almoft all his fenfations ; yet were not 
the organs much impaired thereby, but he recovered 
all his fenfes again, as foon as the irritation and fpafiBS 

* All oils dry more readily after they have been boiled ; hf 
which the fuperfiuous aqueous parts are carried off*. Drying oils 
are alfo made by the addition of fuch fubftances, as abforb hu- 
midities. 

Vol. so. 4.P ' *;. ja. 
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!n the intcftjncs, which firft caufcd all thefe terrible 
fymptonis, were removed. The fame thing in a \cf% 
degree was obrervable in the Feckenham Boy, n^en- 
tioned before ; aod we have had two remarkable in- 
ftanccs of the fame kind at the Worceftcr Iniirnwy; 
^hcre a boy and his iiilcr, of the name of Moyfes, 
received a perfect cure, and recovered the entire ivl'c 
of their fenfes, after having been rendered idiots 
/though not in fo high a degree as the Norfolk Boy) 
for niore tiian two years, by epileptic fits proceeding 
from worms^,^^^ ^oiJ^.^v 

^Worccrtcr \ , ' / • T Wall, 

Dec. 7, 1748. . ^ 

P. 5. As the following hiftory has fome analogy with 
the fubje^b are now upon, I beg leave to fub- 
loin It by Wajr of pbftcript. 

* ' A young girl of the name of Lowbridge, at Led- 
l>iiry, in Herelbrrffhire, nine years oW, had been 

! long troubled with a gnawing pain at the ftomach, 
which growing gradually more violent, I was at 
laft qiUed to her. About a quart«r of an hour 

. before 1 reached the houfe, fhe was feized with a 

. violent vomiting, whereby {he brought up an 
amazing number of living animals fuppofed, to be 
upwards of a tlioufand, together with a vaft quan- 
tity of clear vifcid phlegm. In fliapc they exadlly 

^.refcmbled millepedes, except that Tome of them, 

• being -examined by a magnifying glafs, appeared 

to have a fmalt ^lament, which arofe from the 

^middle of the belly, and might probably have 

ferved to fix thepi to their nidus. They wxre of dif- 

, .ierent fizes, from that of the largeft millepede, tp 

t, fome 
■I:. -. - * < 
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. peared to htve been ^er»e|4>t dificrent times, 
And grown in the ibmtfch* ^ 'Af the child wfts iud- 

• dinly (eized with this effort to .vomit» fhe^diichargj* 
ed her ftomach on die flqor Of. the parlour where 

• ihe wos-fittin^. The m^kpedes, they told me, were 

• it &ft yi?nr hvely, and crept brUkly diflferent ways 5 
but thitf oiSl not live long iift Ajt optn ain Tiigr 



fii^ lying-in the flime when I came to her, 
Ufaat I douul not be impoibd on as to the verity of 
M^h/BL ^ito this e?acuaiioii9 the child's ftomach 
jgpMAy eafy, and fXMitinii^ fo. ^/ 



€jM\k< -Oifiihikfkns upon the Corona Solis 
Marina Amtrictiim ; 7i«^ American Sea- 
Sun-Crovvn. By John Andrew Peyfibnel, 

. ; :M*D. F.R ,S. Tranfiated from the French, 

Acad Dec 14, y Shall call this infcd: by thi^luUi^be- 
* • *^^^* X caufe of the rcfemblance it t^cars to 
.ifhefibwer called Corana SoHs -, fince it is, like tliif, 
.open and (pread. 

This 'moBt adheres to the rocks by its bails, which 
is flat and round; and tho' this roumlnefs is fome- 
• times mif-fliapen, it is only Occafioned by the ine- 
qualities of the rockfiy 'to m^Ai it Aicks. Its diame- 
ter is about two or thffse lUidhiesy b^ttcit^ ^om the 
center, certain rays, lOce wii^ nerves, '1^^ a moift 
flefli, 6f a livid violet' toldi^,^^ ^Theft n^-or nerves 
fafe^fipdldicf afatetii'thfe ii & tiltli^Tcflcci 4ef»'ttx>, 

5 P 2 ' confift 
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confift of a foft fitilw fubfldnce, which refcmbles 
bowels or intc nines • the whole length of which is 
covered with ghindulous bodies of a dirty grey colour j.. 
and all thefc glands filled up the midole ot the Jifh, 
making the flowrets, or petals, that form the d'ldc of 
the flowers. There is an inhiiite number of ihtic 
glands attached to thofe filets or nerves, all very dif- 
tindt from one another : thefc filets are well ranged 
when viewed downwards ; but the upper part is co- 
vered by thefe glands, which arc placed in a confuted 
manner. Thefc filets pafs to the circumference, form- 
ing an edge full of rugosities, which leaves the body 
of the animal fiill of flaws. Thefe hard bodies, upon 
which it lives, are not always permanent in the fame 
place, but capable of changing their places from thia 
edge or circumference ; like a Ikin or texture of fibres 
" or flcfh, fuch as the body of the fea fnatl 1 have al- 
ready defcribed j of the fame thicknefs, of a green- 
ifli colour, and fometiiiics of agreenilh fpotted grey, 
without fliell, bone, or ftay. Ifhe body or miifcu- 
lar liciliy ikin raifes itfelf up perpendicularly to three 
inches J rounds itfelf at the top, when it is touched'; 
but it leaves a hole like a fphinfter, formed by the 
reunion of the flefhy body, which enlarges itfelf again. 
The bafe opens to the whole extent of the bottonrr, 
makes a reverfed prepuce, and immediately brings to 
view three rows of pcipUU^ which are of a conical 
figure, of one or two lines long, rcfembling the glands 
uniicr the tongues of oxen, and which may here be 
compared to the dciai-flowci& o£ radiated flowers of 
the Corona Solis. 

After this threefold ray of conical pointed papillay 
there appeals a body of a livid violet colour ^ I took 
i - . it 
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it for a particular fubftanoe or body ; but having ex^ 
amined it, I obferved it- wall only a pdlicle, or mem<' 
brane, that covered a part of the pafili^ I mentioned. 
This membrane ha$ fixteen reparations, which form, 
kinds of purics, and yet leave» in the center of the 
animal, aa empty fpace, whcfdn (everal glands are. 
brought in view. I do not know, whether, in ths 
natural fbce, thefe membranes da not retire to the. 
circumference, in order ta difoover the elands with- 
ki, which they ufually hide» aind which nil up all thcr 
middle of the crown % but when the fle(hy body ia 
gone op^ again» it covers all the interior parts, clo(b 
them in, and preicrvea them from the touch of any 
extraneous body. I cannot tell^how thefe fiihes live»' 
or what is their mechanifin ^ for I could not diftin-> 
giiifh either a mouth,, or any Vifctra, nor any ochec 
ofg^ ierving to their nooriihmcnt. 



CXIIL An Aemmt •/ fewral rare Species 
•f Barnacles. In a Letter to Mr, Ifaac 

Romilly, F. FL S. from Joho EUis, Efq*, 

F, Ru S% 

Dear Sir, London, Dec. ai. 1758'. 

Bead Dm. ai, rTT^HOS E rare and very extnKicdinary^ 
' ^ new ibacici of Barnacles, which, 
you have lately received MM abroad, are ib different 
Crom any of the commoil Ipades, that I have feen> 
that I was refolved to inquire into the nature of aa 
animal, which, like a ?taumg appem k»i h mmy 
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dtferjcnt {liapeif orcoveriiigs io WBkmA parts of the 
tlic .Worid. Fpr uhs end i have confultefl that ez« 
ce'fleiit collediph. iti^thc.&ritiih Mufeuin, and fome 
others in tfic caVincts .of my curious fi-iends. 

In .this incjutry I m^t wkh fotne very rare ones, 
which have not yet. bmcEeicribeii* as you will oh- 
rcrve in the annexed plate t5#^ Tab. XXXIV.}, 
where | have |;iven ^xa^ dnwings of yoors^ as well 
as the other ifpe^ies of this eemis. 

This marinennifnal is. called, by writers on natural 
h1(t6ry, JBalahus,' and Concha Anatifera: but die 
cctebraQc^ Pr<;>feflbr at ITpfal, Dr. Linnaeus, calls the 
internal aftive pact,.or ii(h, the Animal Triton, and 
the "xx)vcring" or t^aceous habitatbn Lepas, which 
he fays is* a n^viltivalvcd Hiell, compofed of unequal 
valves... The Animal Triton he dcfcribes, as having 
an'bblbhghody„ a.bi6uthi with a tongue in it, twiAed 
about in a fpiral manner'} ifixteen tentacula or claws: 
Gx of the hinder ones on each iide^ he (kys, m 
chcliferous. . * / 

This account dlifferlng from that gi\ cn by the in- 
genious Mr. TurbcrviUe Needham, F. R. S. in his 
Microfcopical Efliys, 1 fliall give the character o3f 
this animal, as it appeared to me from the many 
obfervatioQS I made on it, while alive in Talc water $ 
sod tjiefe I compared not ^nly with many dried fpe- 
cimens p/. other varieties^ but llkewiib with fome of 
'ybui%, that ^erfe prcftrvcd'in fplrits;' and I found 
thi|t:t||e,p9f1f t^e animid agi^ee in all the ib^des. 

The experiments, that t made, wire on fne com- 
* mgn'^Sn^ii^ Barnacle, Wljiich is veiy frequently mfet 
with, at this' tinfi^ of the yearj' on oyfttrs ^d other 
ihell^-Mi. The.mi^bioope/thlrt'Imade ufc of to 

obfcrve 

5 
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obferve k, was Mr. Cuff's aqu^itiv: cr,c ■ \\ here the ani- 
mal, when taken out of &c flicil, niav be put into the 
watch-glafs \vit]\ fait WutLi, or fpread on the rnund 
glafs plate on tlic (lage of the microfcoi-e, a::..! kept 
moift with a hair pencil and fait water ilui lug the 
time of obCei vatinn : this will keep the ehiw s hnd 
probolcis alive and ill roptio^i for many l.aurs to* 
gctner. 

Tliis animal has 2-4 claws, or cirjii ^Sre Fig. A), 
which arc difpofcd in tlie following manner : . the 
12 longeft: ftand m6t^ ariliDg from tht back part of 
the animal: they arc all joined in pairs' 'oca'r the bot- 
tom, and infirted in one common bafe, " I'hefe ap- 
pear like fo many. ycDow curled feathers f they are 
dear, horny, and ardcttlf^tcc^/'J Evqry jb^^^^^ is fur^ 
Qiihed with two rows bf pairs' on th^ copcave'fide. 
The animal, in order to catch its pre y,^ Is continually 
extending and contradin^ theie arched ]t]iairy claws, 
which ferve it fo( a nee' . , ' i ' ' 

The 12 fmalleft daws are placed nexi! to the(e, 
fix on each fide : tfaefe are divided into pairs tliat 
isi two daws to one ftep, like tlic che^ or claws 
of the crab. Tlieie are more pliable^ and fuller of 
bairSi than the others^, zfid ieem to dp tlie ofHce of 
hands for the animal* / , j 

The whole number of cjaws Icite^ m ^ze gra^u- 
ally each wayi from the|' tailed in th^ back, tolhe • 
laft but one of each fide m the front^ which 'laft 
two are of the middle fixe. j> . / 

The probofcis, or trun^^ ri£bs from the middle of 
the bafe of the larger da^s, and is l9D^er than any 
of them : thia the animal moves about m any direc- 
tion with great, agility : it is of a mbuljiir figure. 
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tr^io^re^ com^fixt kifeolng gradually to 

(hfLp^csaity, wSm it is surroanded with a circle 
oC{Hia,bii^^wludi Itkewife are moveable at the 
ml of the nkiial. The(e» with other fmall hairs 
oo the tnmk, difappear when it dies. 

AJpog;.ibe i«fide of tfaii tranfparent probolds the 
fdiri jhSi-c^jpfcd tongue appears very plain : this 
tne aninal oonmte and cuends at pleafure. 

The OKMitk apoeara iilEe that of a contrade^ 
ftu^ and is placed in front, between the fore claws^ 
In the (Mi^ of this laemhraneous fubftance are (ix or 
eight bofiiy Jnminss or teeth ftanding ere€l^ each 
havmg a loidoo proper to dired its motion. Some 
of tli& tMSh art Mmit, odiesi have tufis of iharp 
haiiB inftndof indrntafioi^ on the coofex fide» that 
point dovm lain the QMXith ; ie that no aniniakole 
that hfccnnfi dieir prey can efcape back. 

Unkr 4k avMith lie the ilomacb, inleAines, and 
the tendoi^ whkb they adliere to the (hell. 

This then is At general chara^ler of the animal of 
the whole genus, whccliCr with ftems or without. 

I (hall now gi«e ymn a Ihort defcription of the ib- 
veral kinds I have met with, befides thofe of your 
own, and ihnU divide them into two kinds ; thofe 
that hnrc ill msj jml thofe tlMt adha<6 by their iheily 
bafes. 

The firfl and moft ii igailialilr of thofe that have 
ftens is the Baranak^ i . Thb difea fiom ttie 
Lepaa of LinMRis in not Jwiag a teftaceous, only a 
cartilagpiiQBs or ile{hy O0minc. On the top of it 
are two cveft mbular figures liie ears : thefe liave a 
communication with the iatempl parts of the animal 
(Sif Fig. I. k). Thiiis ianer ptrts $fff» with the 

funeral 
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general chara^fler already given. The Aem, which 
is here dillciSted, was fiill of a foft fpongy y/^llov*^ 
fubftance, which appeared, when magnified, to con- 
fift of regular oval figures, connefled together by 
many fmall fibres, and no doubt are the fpawn of 
the animal. ** 

' This extraordinary animal (of which there were 
fcven together) was found fticking to the Whale 
JBarnacle (See Jig. i. 7.), by Mr, Smith of Stavei> 
ger in Norway, who cut both kinds together oflF a 
whale's lip, that was throvi'n upon that coall laft 
year, 1757, and immediately immerfed tlicm in fpi-* 
fits of wine ; by which means we liave been able 
more exadtly to defcribe them, 
i I have called this animal the Naked Flefhy Bar- 
nacle with Ears ; but it appears to claim the name 
of Triton rather than Lepas, according to Linnaeus, 
as having no fhelly habitation. 

Fig. 2. is the next animal of this clafs : this is not 
yet defcribed. I found feveral of them flicking to 
the Warted Norway Sea Fan, which Dr. Pantoppi- 
dan, the Biftiop of North Bergen, Tent you : from 
its appearance, I have called it the Norway Sea Vm\ 
Penknife. The ftcm of this is covered with littlfe 
teftaceous fcalcs. The upper part of the animal is 
inclofed in thirteen diftindt fliclls, fix on each fide, 
befides the hinge-fliell at the back, whicli is com- 
mon to both fides : thcfe are connected togetlKr by 
a membrane that lines the whole infide. One of 
thefe is magnified a little at fig. 2. tf, io order to ejc- 
-prefs the figure and fituation of each Iheil tJie better. 

Fig. 3. is taken from D'Argentville's Lithologit^ 
J* I. ^o.Jig. H, who iays it is fouoid in. the Britifli 

Voiy.jo. ^ f jflIF dflkmH /chaimel 
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c^Mcl iftiduDg to tuLxkntMi tad tfaat ihtdk Ihdk 
Mofift of five pieces. This, from its appesnuice, I 
Save called the BritiOi Cbaand 9eokimt to difHn* 
guifh it from the other. 

Ftg, 4. is a fpecies of Barnacle called Pouflepiedt 
by the French, and defcrihed by Rondeletlas as com- 
mtmly found adhering to rocks on the coaft of Briu 
tany . He fays the people there boil and eat the Stan, 
which is firft of a moufe-colour, and afterwards be- 
comes red like our prawns. There arc many heads, 
that arife out of one ftem. cnch of which confifts of 
two fhells, in which are the fame parts of the ani- 
tnal as in the other fpecies. This I have called the 
Cornucopia Barnacle. Some of the Ihells of tliis 
Barnacle were drawn from a fpecimen in the Britiih 
Mufeum. This Lepas is the Mitella ofX,innaBus. * 

Fi^. 5. and 6. are the Barnacles called Conchsc 
Abatiferae : thefe are the forts fo well known to 
failors, and formerly fuppofcd to produce a large 
fpecies of duck called a Barnacle. Thrfc coniift of 
five fhells. The tube, that iupporib one of thefe 
kinds, branches out like fome fpecies of corallines, 
bearing a fhcHed animal at the end of each branch. 
They are generally found adhering to pieces of wood 
ki the fea, and moft (hips have fome of them flick- 
ing to their bottoms. Thofe of the fouthcm and 
warmer climates are generally of a larger kind tliaa 
Acife of the colder and more northern climates. 

The next divifion of ihefe ttiimnb js, thofe Am. 
•dhereby fbe bafe of their HieBs, having^ no teu. 

Hmt muftobfem, that the bottom cf die fe* 
nfal fpecies of dus.^fioii oenfim fn lhipetD die 
MiAaiieettbqr adflMfe-tx>^ or grafp -dlm^k fbch« 

. . fopiliar 
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peculiar manner, as to render their fituatioo fccurt 
the ▼iolcnce of tJie element tliey lire in. An^ 
other provifion of nature for tlie fecurlty of thelb 
aaimais are the four opercula, which, upon their re- 
treating into the great fliell, they can diaw to fa clofc 
after tba;a» as to fccure .ihi^a^fj^yqs. /^^ ot^ward 
danger. 

F/g. 7. rcprefent& the Whale Barnacle, called Pedj- 
culus Ceti, juft as it was cut off the whale's lip, with 
the fcven naked Barnacles with ears, alrealdy de- 
fcribed. Fig. y. a is the bottom of the Ihell. This 
has the appearance of the gills of a mufliroom. AU 
the fpaces between theie laminae were Hlled with the 
blubber of the whale : by this means they adhere to 
the griftly ikin of the fifh. The narrow cavities be- 
tween the branched lamins are the places where the 
ligaments or tendons, that move; ppercula, are 
infcrted. ] ! 

Fig, 8. is tbeCup Baroacle^ takfiaoff aoEaft Indit 
(hip from Sumatnu The.teftaoeoii^ flat Vottom of 
this was marked wi4& ^ icai^s and lin^ of . the 
Ihcathiog, and with the nift of the ^(uuk. Iq one 
of thefe ihelk the aninial is rep^|^ protruding 
his dawi thfo* the opercwbl ^ _ . . - . ^ . 

Fi^. Sh ^ called tne^BelJUniaped Barnaclq.' T)iis 
was taken off the bottom of a ihip from 
•and had its flat teftaiceoiis bofe marked as the former* . 

Fig. 10. This reprefehts fiart of a 'moft ij^gant 
specimen in the curious coll(;(5tion of Dr. Joho Ifo^ 
ttiprgyi. Jt is called the Tulip Barnacle, and very 
properly, as well from the (hape of its (hell, as tile 
beautiful flripes of fed 9aixt with white*. It adheres 
a^apieoe of die true red coral» aadi' waa^.6A^ iip 

near 



near L^faofPi on the ccMdl of Italy. Ittsnotinw 
probable, bat that thdc groupe of Barnacles, grow-» 
uig at the teie time wSh the animals that formed 
tbe ted coral, may have received an addition to their 
fine red colour BroiQ the coral. 

Fig* 1 1 . is a group of Barnacles of a conical form, 
coin^jlisd of purpliih tubes like (mail quills. Ftg. 
II. reprefents one of the fame, with a view of its 
bafe, from the collection of Mr. Peter Collinfon; 
F. R. S. This was brought from the Eaft Indies. 
The in fides of thefe Ihells have the appearance of 
the fpongy parts of bones. 

Ftg. 12. is called the Tortoifc-wart Barnacle, being 
often found upon that naimal. This fhcll is of a 
pla/io-convcx lhape, and looks like polifhcd ivory. 
•The divHions between the vah/es reprdent a ilar with 
fix points. If thefe fliells are put into foap lees, they 
Will in a few hours feparate into lix pieces or valves, 
each fhelly valve having two ears, like the fcallop- 
lliell ; fo diat this fpecies has its valves connected by 
membranes, inftead of teftaceous futures, as mo/t 
of the others have. Fig. 12, a reprefents the under 
part of the fame (hell. 

Fig. 13. Thk flieli is marked with fix rays like a 
liar, as the ioriner; hot is mach deeper in propor- 
tion to its diameter. Several of this kind were found 
ftickiiig to a crab, that was lately brought from the 
ifland of Nevis $ from whence 1 have called it the 
American Crabs- wart. , 

Fig. I is calied^ the Side-mouth Baraade* This 
waftmndontbcibnlhein ooaft of Afiica» near die 
Ope of GoodHcpe, wtoe.it adboei to apartictthr 
^edcs of MMedpiii]ile,aMifi]e» - Fig, 14. a sme> 
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ibntstwdc^ the opercula of this Barnacle remarkably 
homed. The (hell of thil 18 very dun ; but its ob- 
liquity may probably be owhig to its fituation. 

Fig. ly. This egg-fhapcd Barnacle with a fmall 
mouth is fbttiid in cfufterB' ilkkhig io the Buccinum 
tribeoffli^intfaeWeilf'lAdi^: * 

Fig. i6. is the Conii(h Baraade, ihaped like a 
cone* and with* a ifaiall mbuth. llits is defcribed 
and %o(ed by the Rev^. Mr. William Borlafe, F.R.S. 
in his Natural Hiftory of Cornwall, lately publifhed. 

This is the common Englilh baisiade^ 
that is found in fuch plenty upon airroidcs anid (hdls 
round this ifland. From the animal of this, exa- 
mined in the microfcope, I have taken ^e' character 
of the fifli of the Barnacle geniis. ; ' 

Fig. 18. This I have called the Limpet-niafied 
Barnacle, from its likenefs to fortie fpecies of that 
fhell. I am Indebted to our late worthy member, 
Mr. Arthur Pond, for this fliell, who alTurecl mc it 
was brought to him from Greenland. It was, with 
feveral more, found fticking to a very Wfge fpedes 
of mufcle. ' • - .. 

Fig, I p. a. This Sea-Fan, with the Ea'rhadcs "!n* 
clofed in it, was brought from Gibraltar. I have 
called it the Slipper Barnacle, from its fhape. ' See 
'Fig. 19. Thefc nicll-fiOi adhere, while they are 
young, to .the flender branches, which are produced 
by the animals that compofe this fpecies of Sea-fan j 
and as die next fucceffion of young animah of this 
fca-fan creep up its fides, to increafc the bulk and 
cxtenfion of thefe firft-formed ramifications, they in- 
clofe the (hells all round, leaving only their mouths 
or apertures open, for the Barnacles to procure their 



Digitized by Gopgle 



t 8S4} 

£>6(L But it fieooeiidy' happens, thifc (fa& aatoMh 

ning and mvblving them ia tbe fviy miitt of dicir 

theee on tliB kaoche^ hst^ been Uken fruit or 
berries by feme ^itleiMfl^ who look i^on the ia^ 
tcaMi or homy part of tfaeSeaFftBS ta be vegetables. 

Fig. AO. is a very curious Barnacle, tsikm Irom aft 
elegant fpecimen in the British Mu&ttmi wUd^ 
horn lis ngoio, I have called the Peifan Cnfws. 

^ I fliall now «dd ibnie further obfervationi on tbo 
mture of tbefe animals. 

Upon opening the (hells of many of the common 
Engiilh Bamacks (Fig* i*) while they were alive, 
I £Mind thd lower part of the fhell, which contained 
a cavity eqpal to two thirds of the whole, full of 
fpawn ; To that the Barnacles, v/hich adhere bj the 
bafe of their ihells, as well as thofc that are fupported 
by fle(hy tubes^ are propagated by cgg«, which they 
iend forth in inconceivable numbets ; as appears by 
the clufters of young ihclls, which we find adhering 
not only to the parent animals, but to ali hard fub- 
flances near them. 

The bottom fliell of thcle animals, as well as 
their upper (hells, vary in form according to their 
iituation, which occafions fomc difficultv ia deter- 
mining their* fcveral fpccies with exadlnefs. The 
form of the bafe fhcll of our common Englifli Bar- 
na^le^' is the flat radiated figure rcprefentcd adhering 
to a fcallop (hell m the front of a group of them at 
Fig. I J. The Barnacks at 9* I4t T aiid 

20. have the iame kind ofbafe. 

•i**'-' 7 lhave 



Digitized by 



I 



( «S5 1} 

I have very lately obferved a fingular kind of flat 
Balanus, on a white Mandrepora coral from the coaft 
of Italy, in the poffeffion of Mr. Mcndez D'Acofla, 
F.R.S. whofe bafe appears funk into the coral, and 
of the form of an inverted cone, bending a little to 
one fide. The invi^ard furface of this conical bafe 
ftiell appears curiouilv ftriated with tubular radii, 
which terminate on the furface of the coral, to rel 
ceive the extremities of the fix valves, that compofe 
the upper fhell. This peculiar form of the bafe 
feems owing to the animals of the coral and of the 
Barnacle growing up together, the latter keeping 
pofTcflion of its proper fpace, while the former grcvr 
dofe about it. 

The bottom Hiell of the Barnacle like a Limpet^ 
at Fig, J 8. increafcs from a fmall point by man^ 
thin (helly margins, which exadlly correfpond to the 
indentations which we obferve on the bafe of the 
outward fliell i fo that it appears not unlike the- 
drawing of a fortification in miniature. 

,^ J am, 

•r» Dear Sir, 

^' Your moft affcdionate Friend. 

t * 

John Ellis., 

i 

P. S, The Rev. Mr. William Borlafe is now of 
opinion, that the Corniih Barnacle at Fig. 1 6, 
which he has defcribed in his Hiilory of Corn- 
wall, is rather a Limpet or Patella* 




^"Bjfe&s of th t3«te«dic Aquadca Succo 

vircij ciocante of Lobel, or Hemlodc 



concerning the Oenantbe aqUatiea Succo virofi cro* 
cante of Lobel, in relation to itspoifobous effis^ upon 
fomc French prifoncrs at Bembcokc. Thefc obferya- 
tions were j^erwar^ p^llUaMd ia. the Phihfopbical 
Tranfaatm *, ^fkh m. •«Ml»tc rfprefcnUtion of 
the plaat itf«lf; frgp^ |» «:igjnal.4i»ving by that 
comftec. o0Uk Mr. fiMf^ Thfc at that time I 

thoi^.tb^ met: 9PQPiiiM7> f» 'a ^ ^9 "^^^ 

iauMrMfCtlollM pQUjf^ to be well acquainted with 

afte^iitlMLrfi^.oi^^fwM^ 
faadi^ WW6>0Hf^ i^ ^ diowkdl*.. This account 
of »ik*:j^>li*H.*fiSepr€tntation of the plant, 
wm ieill|plifl|e4 fi^yn the Tranfa(5^ions into the pe- 
nodical ^M*!^. of ..ilbat timei ^om whence a more 
extenfim khpwiege of and acquaintance with this 
^^anl^l l^ iil^^dff^lpped for. A late inflance 
however has <?vinced, ^J^^® endeavours have not 
h«d their fiiU.cfi^:af| |be plant in queiUon is not 
yet fuSmpj^J^WBh atvoded to..: 




John 
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John Midlane, a cabinet-maker of Havant in 
Hampihire, aged about f8, and of a grofs habit of 
body, was advifed to make ufc of the water parfncp, 
as a remedy for a fevcre fcorbutic difoFder, which 
he had long been troubled with ; and for which he 
had taken a variety of medicines. Inftead of the water 
parfnep, which he purpofed to take, there were ga- 
thered for him fome roots of the o^nantbe above 
mentioned j a large one of which was pounded in a 
mortar, and the juice thereof fqucczed through a 
linen cloth, and amounted to abwut five fpoonfuls. 
This was fuffered to ftand all night, and die next 
morning (Mar. 31. 1758.), at about half an hour paft 
fi-ve, he drank the whole quantity, excej>t tlie fcdi- 
jnent. 

In about an hour and half after he haA 4aken this 
juice, he walked about the town upon fome budnafs ; 
and a little before feven, upon hii» return home, 
about an hundred yards firom his own houfe, he 
iirft complained that he was ill $ and having walked 
about thuty yards further, was fo bad as to go inio 
a neighbour's houfe to rcA himfelf. He was foon 
led frona thence to his own houfe by two men, and 
told them, that he was afitded as though he had 
lod the ufe of his limbs. When he was placed 
in his chair, he complained greatly of pain all over 
him ; but particularly in his head. His uomach was 
immediately after afFeded, and he had great Teachings 
to vomiL At the fecond attempt he threw up about 
half a pint of a clear watry liquor ; at the firfl and 
third attempt he difchargod icarce any thing. He 
was then feized with a great propenfity to go to flool, 
which went off in about three minutes. After this, 

Vol. 50. f R be 



he with the greateft difficulty was conduded up 
ftairs to bed, where he pulled otf part of his cloaths 
himfclf. When he wab put to bed, he was attack- 
ed with very fevere coavulfions, which in about a 
i^uartcr of an hour deprived him of his iuifes , and 
continued, with a few intermiflions, till he died, a. 
little before nine o'clock;, which was about three 
hours and half after the juice had been taken. A.pro- 
fufe fweat accompanied the whde of theie fymptoms : 
he foamed conixlerably at the mouth, and his bdfy 
£welkd gready. He purged very mach foon 
hie was dead, but not before. 

As this poor man had taken this dofe before his 
family were up,, no one could imagine from whence;' 
his difordcr aroie ; and confequently the apothecary, 
who was called to him, was able to form a judgment 
of his ca& only from the fymptoms i as on*his coming' 
he found, his patient fenfeleis, and who had not, 
while his mind, was uadifturbcd, told any one the- 

grobable caufe of hil complaints. Ht took fronir 
im however about ten, ounces of bloody and en* 
deavoured to get fdme vinum ipeeacuanbct into his . 
mouth r btiC his jaws were clofed fo faft, not above 
a fpoonful paii^d, and that by- the. accident o£ his 
mouth opening of itfelf. 

The fymptoms, with which the perfon above- 
mentioned was attacked, were much the fame as. 
thofc which were obferved in the French prifoners, 
who were poifbned by- the fame root at Pembroke* 
In both inftances occurred thofe fevere mufcular 
fpafms, which kept the under jaw fo cloie to the* 
upper, that, while the ^fin continued, &arce any 
force could fcpmte them. In both ' inftances like- 
wife 
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"wUe « cfStMctMa liiiie ^piSed bdbie the perfon^, 
vho. had «ttQQ cf ibis toot, thoogk they, had ttJccn 
'enough of it to deftroy them, perceiv^'.tb^iidves 
^ilbrdered 1^ It. 

I iun obliged ibr this combivoicMtian to Richard 
Warner, Efqs of Woodifbrdy a gentleinam of great 
"merit, whofe zeal for the promotion of ufeful know- 
lege I have many times experienced 

The expediency of laying befom-you obfervatiohs 
of this fort, which sub tend, bty making people 
careful of what they tatiee, to the faving the Uv^ of 
many, makes no apology nece^iary for Xo doing, 
•4uiij with sdl poflible re^d. 

Gentlemen, ' ' 

If our moil obedient humble Servant, 

'Xincoln*s-Tnn-FicIdf, -i, 

20 Dec. 1758. W. Watloa. 



CXV. BxtraB of d Leiter to Joha JBatoii 
Dodfworth, Efy\ from Dr. George Forbes 
of Bermuda, relating to the Patella, or 
Limpet Fifli, found there, 

1 Arril, 1758^ 

Rod D^. 21, s ,1 curlofity for your efteemed 
JTjl ^^I'itnd jMr. Theobald, the Captain 
win deliver you two ililics, intirdy ilnguhii here, 
and never before obfervcd amongll: lis. "fhc one is 
of the (hell kind, ajid changed its figure lo often, 
that it was difficult to make a drawing. However 

f K a I got 
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I gotTft young man to uke k in two digest po^ 
tidUy and have ient the dramngs with the £ih. Sfe 
Tab. XXXV.! 

The fmall one may be called the fea-batt; and m 
fonie fort refembks that fpectes^of ammals fi^ien it 
is fwiinining> 

AdditimudlUmark H CStuiVu Mbrtoo, MJ>: F.RX. 

The Patella* or Limpet FiOi, whofc generic clia- 
raders, as emimerated^by Biihop Wilkins^ are, that 
it ifr.an exanguious teftaceous animal, not turbioated's 
an univalve, or having hot one (hell; being uninoved'^ , 
fiicking^fafl to rocks or othcD things ; the convexity 
of whofe fhell doth fomewhat refemble a fliort obU 
tufe-anglcd cone, having no hole on the top.. 



CXVL A Difcmtrfi on /ii^ Ciiinamon, Gaffia, 

or CanclLi. Bj^ Ta^^lor White, EJguire^^ 

£• Rm & 

ftead Dec ti, rw^'H E Cliinainon, Caffia» or Canelfa»> 
»7S?-, Jl^ arc (hrubs of no great height: 

they grow in Ceylon, Malabar, Java, Sumatra, and 
other places in the Udk Indies | ^ I think, in the illand 
of St. Thomas, and on the coad of Coromandel. 

They are defcribed by Mr. Ray, in his Hifiory of 
FhiMtSy vol ik £ 1559. under the title de Arkoriku 
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lUiinsus, in his Species Plantsnm^ places theifi 
ttoder the litie Emuandtia Afymgyms, by the name 

Laurus. 

The leaf, flower, and fruit, of thk plant^ are par- 
dcularly dcfcribed by Mr. Ray. 

The leaf is fmooth and fliining ; has one large 
vein riinninn; thro' the iiiidil, and n remarkable one 
on each iidc ; the tniddie one generally nianing near 
the length of the leaf. 

The leaves ditfer in ihape^ ibme being more acut^ 
others more oval or obtufc. 

The flowers grow in an umbel, fomewhat like the 
Laurus Tinus j but they are fmall, confifting of one 
petal, of a tubular form at the bottom, and divided 
at the top into fix fegments in the form of a ftar. 

The flowers are fuccccded by berries growing out 
of a c.ipfula, like acoiiib in Ibapc > wiiicii berries 
contain a fhining feed. 

The defcription of Mr. Ray of the flower, iii his 
defcription oi the Cinnamon of Malabar, is ex« 
trcmdy accurate; as ia aUb the figure in the Hortus 
Malaiaricus, N^. 54. and the dcKripcion, ibl. 107. 
under the name Caroa. l ihall tfaerefiMPe refer to 
Jthoie. 

I fha]l not trouble you with the queftion debated 
by Mr. Ray, whether the Cinnamon and Gaflia of 
the ancients were, or were not, the (ame with thoie 
fo called by the modems } whether the Cinnamon 
of the ancients was th« twigs of the tree bearing 
cloves, or any plant now unknown to us ? Mi*. Ray 
has largely treated on this fubje(H; ; and to him I refer 
fuch as are curious to be informed on this fubjeift. 

But as the Cinnamon and Catlia of -the ancients 
are faid to have been ufed as perfbmes* and to malcc 
4.' perfumed ■ 
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pcfftsOMd ointments, I think they mti/l Jiive fUftred 
from ours, whofe imell is not veiy fiapani; ixir is 
emitted to any great diftance. 

The matter of the prefent inquiry is, whether the 
Cinnamon of Ceylon is the fame fort of plant with 
that growing in Malabar, Sumatra, &c. differing only 
by tlic foil or climate, in which it grows, which is the 
opinion of Garcias ; or from the culture or manner 
of curing the plant, as I am inclined to believe ; or 
whether it is really a different genus or fpecies of 
plant, as many people believe* and (bme botanicai 
writers feem to indicate. 

I fliall endeavour to explain this matter by pro- 
ducing, lit, The defcripcions of the meft celebrated 
authors : 

adiy, By producing the moft accurate figures of 
the phtiits Lil\SLimiitra and Ceylon: [^SeeTab. xxxvi.] 

3(Jiy, By ihcwing the ipecimen of the leaves and 
branches brought horn Sumatra. 

I have no fpecimen from Ceylon ; but have care- 
fully examined the fpecimens kept in the BritiHi Ma- 
feuai) with the afMance of Dn Matv and Mr. Emp- 
fon, and compared them with the ipecioif ns I hare 
firom Sumatra ; from whence I traced exaiSQj the 
figures biou^t herev^th : which fpecimens are un- 
doubtedly lm>ught from C^loUy aiid wece the .coU 
le^fcioDS of Boerhaave, Gourteen^ Plukenet^ and Pe<- 
tiver. 

But, preYioua to this inquiry, I would pcemiii^ 
diat the writers, who gtfe the defcription of the 
Cinnamon of Ceylon, wece probably not acquainted 
with that of Malabar at the time of their pubtifliing 
iheir works. 



Digitized by 



C 863 ] 

Mr. Ray alfo, who fo accurately defcribes the 

flower of the Cinnamon of Malabar, fecms not fo 
well acquainted with its fruit ; and probably had 
then never feen the fpeciincns ot tlic Cinnamon from 
Ceylon j for his defcription is plainly boi rowed from 
others, and not his own. Tho' I have reafon to 
think he afterwards faw the fptcimens of Mr. Cour- 
teenj, and was convinced^ that the plants were the 
fkme. 

In his defcription of the Cinnamon of Ceylon, he 
fuppoics differences in the manner of vcining the 
leaf, which tire not found in the leaves tliemlelves. 
He iuppofcs, that the Cinnamon of Ceylon differs 
from tliat of Malabar by its berries growing in cups 
like acorns ; which is apparently the fame in both,, 
as may be feen in its figure in the Hortus Malabari" 
cus. 

The other differences taken notice of by the bo- 
tanic writers arc as follow : 

In the Flora Zeylanicay p. 5^ s - ^J^d in tlfc Afa- 
teria Medica^ 190. the Cinnamon of Ceylon is called 
Laurus folHs trinerviis ovaio-oblongis nerwr unienfi- 
dust which. deicnption is adhered to in ihf Hortus 
Qiffwdienfis^ p. 1 54. under the name Laurus foliis 
0Mong»-evetis nitiiiis piams. And Bunnan, in hiis 
Fi^'a Zeylanica^ 63. T. 27. calls it Cinammum fiUit 
htis cvatrs. Whereas the Caffiar of Sumatra is dli^ 
tingoiihed bj thefe writers : that in Flora Zeyl* 14^. < 
and in Materia Medica^ j^i. is catted LauruifoHis 
trinerviis lanceolatis nervis fupra hajin unitis i and 
Burman, Zeylan, 63. T. 2^8. calls it Gnamomun^per'^ 
peiuo Jlorem folia tenuiore acufo. 

Tile diftindion therefore, which thefe writers would 
aaake. us believe there is between thefe plants confiils 

lit: 
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in the leaves of the one being oval, the other (harp- 
pointed ; and that ihc nerves are limited at the botiom 
in the Cinnamon, but not fo in the Caflia : for as to 
the f'emper forcns, mentioned by Burman, that muft 
undoubtedly be common to both. 

Now as to the different fliape of the leaves, we 
know how often this happens by feminal varieties, 
and from the age of plants, as in the leaves of holly 
and ivy ; and that even the fhapes of leaves vary 
grqatly on the very fame plant, and fometimes on 
the fame branch ; as in the afh, and many other 
plants, the leaves of the young (hoots are more oval 
than thofe on the old boughs, which are generally 
more pointed. But this variety is much more fre- 
quent in the plants of warm countries. In the fafla- 
fr^, pjirt of the leaves generally near the bottom of 
the punt are plain, whilft the other leaves are di- 
vided into three lobes or fegmcnts. J have obferved 
great difference alfo in the leaves of almoft every 
one of the American oaks. 

In the Virginian cedar, the berries of the fame plant 
produce fomc plants with juniper leaves, and others 
with leaves like the favin ; and fume plants with 
both leaves growing on the fame plant, 

mull obferye» that JBurman has, in nis figures 
of the two plants before mentioned, made them 
extremely difierept. In that of Ceylon he has made 
all the leaves oval ; and, to make the difference 
greater, has irawn the rudiments of the berries j to 
which he has' added the flower, or part of it, at the 
top of the ftyle or rudiment of the fruit : and in 
that of Malabar he has drawn the flower growing in 
itl^e umbel. ^ - " ^ Vi 
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On thefc drawings I muft obfcrvc, tliat his draw- 
ing of the Cinnamon of Ceylon agrees with no one 
fpecimen in the Britifh Mufcura ; and fcarcely is 
oyic leaf to be found of the rtiapc, which he gives. 

The firfl: figure, which I fliall produce, is a draw- 
ing, which I procured from the ingenious Mr. Ehret 
in the year 175+: which, as I am informed by Mr.. 
Empfon, was from a fpecimen, given to Mr. Ehret 
by him in that year, of the Cinnamon of Ceylon. 

This agrees in every thing with the orawing of tlic 
Cinnamon of Malabar in t!ie f/p/r. Malab. fig. ^^i^ 
fol. 107. and there called Carua ; except that it 
wants the fruit : but tliat defeat is fupplicd by Mr. 
Ray's defcription of the Cinnamon of Ceylon above 
mentioned. See jig. cf the Jruit^ Fig. 

In the figure in the Hort. Malabar, it may be ob- 
ferved, that the nerves do not go quite to the bot- 
tom of the leaf. But this is merely accidental, as 
will appear by the leaves of the fame plant brought 
from Sumatra, which I fliall produce ; in which, part 
of the leaves have veins going quite to the bottom^ 
and united there, and tlie others not fo. See ¥ig. 3. * 

The next drawing I (hall produce contains that 
of the leaves of the Cinnamon plant, from fpeci<^ 
mens in the Britifli Mufcum. ^/ 

Fig. 4. A fpecimen, with the flower, from the 
collection of Mr. Courtecn, who lived long in 
Ceylon. Thefe leaves were more pointed, but 
were broke at the end. 

Fig. f. A whole leaf, with its point, in the fame 
colledlion, growing on a branch, on which arc 
the rudiments of the fruit. 
Vol. 50. 53 - Fig. 
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Fi^. 6* A leaf ill Plukenet's fpeclmcns. 

Fig. J, Another leaf of. the fame coUedion, and 
of the r.uiie pLmt. 

F'tg. 8. A leaf of a large fpecimea from Boer- 
baave's collection. 

Fig. 9. Another leaf on the fame branch. 

Fig, 10. A fpecimen from Pctiver's colle^ioo* 
The points of the leaves are broken off. 

Fig. II. The flower of the firft fpecimeiL 

Vig* 12* kv the rudiment of the feed before form- 
ed, in the ftate given in Barman's firft drawing. 

' A^cA', It is to be ohferved alfo, that the fpecimens 
of t!ie CinnuTioQ Of Ceylon are probably oT 
•..-.,ci^i^«^pia^^_' ' '. . 

tFimit^rtilwA^ Jpecftnoos it .plainly appears^ thae 
ihe ^tftiodidn ^of JoHh voMh 0.fanfeclatis does not 
agpenr^wttH.^uadedA .... ... 

^ -Biit nirertt It othtrwifev .sa4 ^ leaves of the 
]^nti ^fired, it .muild>i>y b(0 oceans he a proof of 
MyiikaiBrial ^kBerence/iq the natwp or qodlity of the 
plants ^ 9s ist\«di kfloiwi' ta|>eriba» comrerfant in 

natnial hiftory. 

E^* Before I leave diitifuhjeft. of the de£:ription of the 
plane,' ic tnby. be proper to mentioii» ih^t Bauhin 
calls the one of thefe plants Cinhammam <ir QmfUa 
Miilabarica.&(^\aFuaiighfifi9XS!^ {i^j»t|icr Cinnamomum 
<>«!//^.£«^q;afv Bil^ but 
•ieithcr^froca tbeie daslOib; Bor from his dcfcription^ 
can ah^ c^itck five a^guisaent be formed: and that 
Herman^ lirjhis Hortk. J^gdt Batdv. 11,^, t. 1655. 
calls this.CSmiatncm^pf Ce^lPO Cafia CinnamGma, 

If ai-y conjecture can arife from hence, it maybe, 
thux^ the Cinoamon of Ceylon was formerly, as weli 

lis 
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as that of Sirmoira and Malabar, called CulTia l^ut 
that tlie Dutch writers, being acquainted u-irh the 
excellent qualities, which the ancients afci ibcd to their 
■Cinnamon, chofe to add the name Cinnamon to that 
of CalTia : and in proccf^^ of time they have Found 
the name of Cinnamon nioie prohtablc than rlr.u of 
Callia, by whicli we chufe to call our Canclla, to 
our national lofs cf many thoulands a vcar. '^-i* '^ 

Having now' given an account of thje figure of 
.thefe plants, and in wliat rcfpe<5l they Jire foW herein 
to difKnr i I (hall proceed to coiifitkr the preteiidcd 
differences in the Omella itfelf » wbicblari dtppofed 
.not to be in form only, but.rttbftaptia] ^n^ material ; 
iJUid are generally undrnlc^aci t^be fo by i>€r<qns fup- 
fK>ied to be acquainted with ^^S^^^^^^C-^ 

Mr. Ray ftates this matter fully in \>xCH\lt^rhnL 
vol. ii. p. I i66.'in tbefe ^00^v^f)jlkidid^ 
Juan tigntam a €i'niiimin$'fiii'isitiiiia tii^affiik 
<iunt^ Cqffiam Cinnamomo craffiwi^m>^tViwmpi£j(^p^ 
,€9kre rubicunSorem^ fkbfUak'tA durmtm\ >fi\^f^ent 
cf compa6isorem^ p^fiii li^h ghtinofii^^ikt ftddkp 
■•^ Jitpore Ciunamomi/m a'ptius riferttiij iMmsm Giim^ 
mwta imbeciliiorunt ^ mimts ^f^uma^ejfci ^.mki^ 
rata objer^atkne Tbo. Jobnjon. . / 1 • J I { Ix, ; \i j£o 
, . From thefi: ceafons Mr. ■Ra3r dtarws ai cootltliiciR 
;(! mufl own not very inftnifai\^e), that the Cinna- 
mon of Ceylon is Cinnamon ; and the CiA£Mln€ili;of 
, Malabar, &c. is the CnlTia of the fliop^i. . . m 

From the fpecimcns I (hall how prodilce^ it-wiH 
moft plainly appear, that thcfe differcnoc^ areifnerely 
accidents arifmg from the- i^e of the Canelk, the 
part of the tree from- wlicncc it is gatheied, 4md 
^om the maimer of cultivating and. ^^u&iog lfij . r/^ 
■ • 1 " ■• '5.Sja^j!j;'iji.ioD Mc li In 
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tn' ibki'Phttfi^. rraifia: 278. p. 1099/ 61 
' - >f Ceylon, whidi^ . 




.fi£ef|( x(itwi!ilbT& (IfClniilamon^treesy of wl 
tree, ' w&kM & ^^liieit die beft, Iiib a fetf iniich 
iirger and thicker than the oth^r: Ink othcrwife na 

Hcve is'lftb mention of they9/fWiRM<*8l 
I rememberV ' in .a^' ; ii^iinr given fome yean' 1^ 
,to^th^ Royal Society,' three or four forts were men^ 
.tiooedi 'and it Was;(^id the beii fort was pat efor 

^ three or foiif^e^W. ' MjajtFHr-^r^ 

/^hi^^fuperiority I then goefled (W^ll as the dif^ 
Terence ' 0/ leaves inent'Ioned by Mr. Strachan ) to 

r?!fBJ^!^.ff^ )i occaiiDned It ^ to produce itron^ 
and vigorous flioots, thicker rmd larger leaves, as 

well as jSTPA^ ql!ianticy. of i)ark. and of a fuperiof 

^p^ility "^^^^ froTt i?ftfrnoD -tut -/z-^vj /. 

A lat^ge rtioot ( r fucker of this jp'feht wss produced 
in the year 1750. or' |1.^tiy my worthy friend Dr. 
William Watfon, together with an account of the 
Cinnamon-tr^ej which is publilhcd^ in the Philofopb. 
Tra^rifaSf. vojU xlvll. p. '^61.' ^'This llioot was a plain 
|)rpof to me, th It the Cinnamon was frequently cut 
down, and that this flioot arofe from the root of a 
plant Co Qu( { for It WAs' of the fizc of a walking- 
canc i nnd no flirab could have produced fuch a 
,|Ijoot, unlcls a ^^Ong ptot cut down. niv- 
^\ 'feisrme^o]l''df^treatJn^ this pla accounts for 
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Hberatione femcl triennio fq^a^ mft^enijHi^ptU 'Jff^ 

^itur cortex femel ddra6lus^ ,^ jTiUODj S i . • ■ ' 

This diews, that the liark' wa^ gairtiefy qvery 
ihrec years : but Mr. Ray was r.ot acijuainfecl, that 
the plant was cut down, in order to take off tlie 
bark, once in three years. ^ . , , 

In the account above rncntioriecl to pe givtn tor the 
Society by Dr. Watfon, no defcriptioos are given 
either of the plants of Ceylon, or Malabar j but he 
quotes Burman, who fays, that he had nine different 
forts of Cinnamon from Ceylon^^/^ , which that, 
which is the beft, is brought to'; us,, aiid' called by 
tlie name Rajje Coronde. . . ,,,, ^ ^.^^ 

What the differences between thefe ibrts were, 
does not appear ; whether ifl leaf or bark, or manner 
of culture. And I muft' obfcrvc, that in all't^e 
fpecimens in the Britiih ; jVjufeunijtgCduld obrer\ e 
no difference of fpecies. J^^t this i^Ho he undcr- 
ftood, that every fort coming from Ceylon i^,. by the 
Dutch and by the fliops, ,can94 Cii)j^aq^on i and that 
of our own growth is by fjiena alwjij's, called CafGa. 
Tlie reafon is obvious. 
4ft The fpecimens, which T now produce. ^ of . the 
Canella or bark of the Ci^camon pf Sumatra, 
cured in the year 17C5. frotn Mr.'Tiip. Cpipbes, a 
gentleman then in the fcivicc of the Kaft India 
V Company in Sumatra, .^,by,j^iiea;is of a (rjen^. . j'^ 

1 was'thca attempting to .fgrm a 'focieW Toi Ihe 
carrying on a. General Natural frvltpry^^jto^tr^ pr^r 
experiments, and to cmpjjpj:,p5qp9r pamfers'ancl en- 
gravers fuitablc to the importance (ul^jeft j and 
therefore attempted to chabti(t a , cp'rrefponden^^^^ in 
thofe parts whofe prpdof^'j^V^- 
.,..Ao the publij. . / ^ 

I men* 
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J • I flttiidoft this deflgOt/becaufe it would not be poA 
fib&e.<Ue to explain wtiat Mr. CombcB means by 
the woitl ^cietyt which he fo often mentions in his 
letter; of wbich { ihall produce on extract, fo far 
aa k reklcfl to tfa« fKrefent inquity. 

It ibeoied' to oie very improbable (as the fame 
plants ate generally found in the fame latitude and 
ibil), that the rpioes now in the pofleflion of the 
Dutch fliould p<3fw only in that fmall tf€i<5t of land, 
which is in their pofleflion. And I had many credible 
informaitionst that^ whatever they may pnteod to the 
contrary, thi& is only a pretence. 

I therefore dcfircd to obtain die beft information 
of the nature and culture of the plants producing 
fsk&^ ^.voell as of many oth^ things, which are 
^eign frdni thifr inquiry. 

"_i I defiredito know, hpw the fpices were dried and 
cured ; and that different fpecimens might be fcnt 
.ipe.of the plants, their feed, flower, leaf, and bark, 
' and properly cured and, prepared. 

This produced the anfwer I lay before you herc- 
Vcith, together witli the fpecimens now produced. 

You fee hereby, that the Dutch dry their Cinna- 
mon in i^od ; probably to take away that vifcolity, 
which is complained of in the Caffia. 

And you will obferve aUb, that the fpecimen 
produced dried and cured is alfo as free from any 
vifcofity, the Cinnamon of Ceylon : That it agrees 
alfo with the Ciiinamon in cverv other^ quality, and 
in colour J and that none of the dUUn&ioM flMft- 
tioned by Mr. Ray can be fou,n4. herein % hat Aat 
they may aJfife froni. the p^tjof tjieitree, from whence 
the Mk),w^s t^hm -vi^^^^^ j^^.^^^^^ 
.«Qo4i.bik«di^«iaftiiyoHi^.by 5KP*«f fpecimM 
rvnJi produced. 
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produced. And fhd common Cafiia taken from the 
larger branches, and not cured, bcs the srifcofity 
complained if) fomt degree, the' much J«& than 
it bad four years fince; when* I retired it, 

Mr. Ray fays, that one h weaker- m ttrfle, as he 
^ppofes, than the other. That may he ib fiom its 
manner of drying, or keeping of lt» Dried In krge 
quantities, and by a ftronger h<wt> At vrXX probaUf 
be ftronger, than uT it is dried hi a X^kt^tpmattf^ anil 
flower. 

As fer the vifcofity, the '^utinou^ part b foond 
in every plant in ibme d^ree^ as web as in cverf 
animal. It prcferves the parts iioiii moi^bue; but 
wHl be confumed by heat- or time ; and it will be « 
prefervative to the tilt It is deAroyed $ wikkill 

was the rcafon, as I fupp^ft^^ thafei'MkiRt^ llMB:. 
tions Caflia to have kept gttod tWfiy y^rSjitlhcVif. 
cofity not having bctn dcftroycd by Ayibg* nu 

I fuppofe the reafon, Mrhi^iv' the Dutdi hB^e^f^ 
dry it, is to make it foone^^^ f<x the markCQ land 
pofFibly fitter for diftillatioh; 

You will fee from Mr. Combes'^ letters and ipeci* 
mens, that he thinks there may %e two' foni of 
Caffia or Cinnamon in SiMbatifa! : poffibly there may 
be the fimc difference in C^lon ; but, if fo, I fufpeft 
them both to be only feminal varieties^ and that their 
virtues are the liimc. . - , , . , _ 

Mr. Barlov/, iome time fince a Surgeon in the 
fcrvicc cf the India companv, made a confiderable 
quantity of oil of the Caflia of Suknatra, which was 
very little, if nny thing, inferior to that drawn from 
Cinnamon i and it was foW to great profit. 

If thcfe plants are really the fame, OT 'if they arc 
fkf equal goodoeis^ iuppoiiDg there wa^ g iiBaU dt]^ 



in tlic iurai of the leaf, it might be wcH' 
wolt.h thc att( : '* Ml 6f the Eaft India company to try 
to cultivate u . ^ ';\ the manner they do in . 

CcytoDi that : ■ . .e plantations in a proper* 

foil rand "to htL\c to the proper diftance from' 

the fea of the place, where they try the experiment: 
for fomc pLmts require to be near the fea, and others 
far from it, in'Siim.ura; which is the cafe of the 
Mango, and Mangoftccri i the one of which mull 
be near the fen, the other at a diftance from it. 
' r think tihc^p^imts fliouli be fu/fered to growl 
ftrong, to he fix: or fcvcn years oM, and then cut 
every three years, the K-rrk pcel'd off tmd dried in 
hot fand, ;ind packed cloCc, and kept dry. This I 
take to be nil i.cl , ro be done, to try, if our 
Cinnamon will not produce as good 4 prkre as that 
of the . .t^"*". ■ 

Pcrli^ip^ the pluits rifecJ'not fland fo long before^ 
cut ; fur the vei^ctatiou of plants in hot countries is 
Tcrv creat.^ - • . , 

;There arc many other fnoft valuable vegetables in 
Surtiatra, whicli might be made ftaple commodities, as 
fafeoe, camphire;, Icveral ibfts of ginger, rice, and many 
other, which are foreign to the prclent inquiry. 

'But it may nofc be amifs to recommend it to the 
traders to Sumatra to bring fomc quantity of the 
twig-bart of the true Caflia, well cured) and alfo 
to the company,' to have a chcmift at Sumatra, to 
cjetra^l carefully the pil df CafTia-, which is bell, and 
in grcatcft quantities, produced from the bark of the 
body, and of the larger branches of the tree : and 
alio that the company Avould procure an exemption 

Stn curt:om? or duties on Caflia, or on the oil of 
fia, for fomc tinic : lind alfo that the college of 
g - i phylicians 
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phylicians in their difpcnfatory would dirc^ Caflia 
or Cinnamon of Malabar or Sumatra to be ufcd, 
inftead of the Cinnamon of Ceylon ; and that the 
fame fliould be ufed by apothecaries and dillillers, 
and in all fmiple and compound waters, in which 
Cijuiamon is ufed. 

ExtraSi of a Letter frcm Mr, Thomas ComBes, 
' dtited Fort Marlborough, f Jan. i7f f« 

IN regard to the firft article of your paper, ndw 
before me, which is the inquiry ddlred to be 
made concerning the fpices, I am of opinion, that 
the true Cinnamon grows no-where but o^ the ifland 
of Ceylon, unlcfs Caflia be allowed to be the fame 
tree, which I am inclined to think. 

N**. p. contains feeds of the Caflia or wild Cinna^ 
mon-tree. As for the feeds of the true Cinnamon- 
tree, I believe they are very difficult to be got s for 
as the Dutch are the fole maflers of this fpicc, and 
get a good deal of money by it, I fancy, according 
to their ufual cuftom, they have very well guarded 
againft the tranfplantation of it. I hope howe\'cr, 
that thcfe feeds will not be unacceptable to the fo- 
ciety, as Caflia itfelf is of fome value j and as I am 
very doubtful, whether this tree is not the fame with 
the true Cinnamon, being of opinion, that the diA 
ference obferved in them arifes from the different 
method of curing their barks, or from the taklne; 
the bark from diffacnt parts of the tree, or at d li- 
ferent feafons, or of different ages, or perhaps all 
thcfe. 

I have made inquiry concerning tins from fome 
very intelligent j^^^^lons, and fpund them to be of 
. V o L. f o, * ' f T opinion^ 



C 874 1 

opinioii, that tlie Ca^Tia and Cinnamcn-tree were of 
the fame genus. I have inquired further concerning 
the method of birring it at CcyJon ; but as this is done 
by the nativeSj the Dutch are not very wcJI acquainted 
with ki no^'Cou^d I obtain any good account of it, 
different people giving fne different relations. Some 
iaid, it was the inner bark, fome the middle, and 
fomc the outer; [tJio' of the young branches, they 
fecmed in general to^ag^^ that it was gathered at a 
certain fcalbn of the year, and that one part of the 
^tire was bupyiog it in fand for feme tjme. This 
iriay he tried withCaffia, and may perfwp* take away 
'that vifcofity'or glwtinou* quality obferved by chew« 
ing it, and which is t\\t principal mark for diftin- 
*^ifhiti^ rt from Cinnarifton. As to their chemical 
' oils, I have heard many people fay, that they are 
•^^lot diiflinguifh'able otherwife, than that from Cinna- 
• hiori is generally feetter, or, «8 it may be called, 
♦^ftrongcr, thiin that from Caffia} and accordingly 
^bcars a better price. But the Dutch company's 
^'fchcmift at Batavia, if I may give him this title, in- 
■ formed me, that they trc elfcntially different, and 
' plainly diftinguilhablc. Bui I muft confcfs myfelf 
'Very doubtful of the knowlege or veracity of this 
'^^hemift, and ftrongly fufped;, that they are no othcr- 
>vifc different than in goodnefs, as many other oils 
' jdrawn from the fame fiH^jedt arc. 
. ' I obfcrve tihe prkJe of Caf?ia is greatly rifen in 
^' England within thefe tw6 or three years; but whe- 
' .thcrthis be ow^ngto an increafe in the confumption, 
' ^vt a decreafc in dbc 'importation of this commodity, 
cannot fay. 

The Dutch govern m€*it of Batavia has this year, 
in fome new regulaliohs X)f their tr^de, prohibited to 

all 
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all perfbns the dealing in any of the £ne quilled fort 
of Caflia, and declared the fame, to be coutrabandi 
and refer vcd for their company only i ,and put it 
upon the fame footing as Uicir Cinnainon. ...y 
What rcafons induced them to this, I am yet a 
ftranger to j but it makes me fufped, that the rife 
of this commodity in Europe is owing to forae othoc 
caufe than a deficiency in the importation thereof. 
Perhaps fome difcovery has been made rendering 
'jCafTia equal to Cinnamon, ^. 
[ In Perfia, I think, they make not fo great a differ- 
ence between them as elfewhere ; and I myfclf, for 
want of Cinnamon here for fome, months pail, made 
iifc of the fine quilled CaiTxa; and the difference I 
' obfcrve between them I imagine to arife rather from 
the greennefs and want of diynefs in thc^^ipa, than 
any thing elfe, or perhaps from the metl>pd <if cuycjng 

• it ; for if there happens to be a little top much Caij5a 
put into my chocolate (and otlicr tilings t ufein it), 
a little bitterifh tafte arifes, fometiiing like what vv'c 
meet with in moll barks j tho* 1 dp no^ remember 
•to have obferved this of Cia^amon : bMt as to, its . 

1 boiling Co a jelly, as Quinc^y, j?ientiof^, J find ^jo 

• fuch thing, and tliink it bears boiling as well as 
•Cinnamon. Nor do I think its diliUllcd water more 
-fubjc(ft to an empyreuma than that of Cinnamon. 

I have inquired of the country people here, who 

• bring it us, and they tell me the finejd fort 16 the 

• inner bark of the fmall branches j and indeed tlia^ it 
is the inner bark, I think, is evident in Cinnamon, as 
well as Caffia; ne outer barkrof tjie youngefl branches 
of any tree having, in my opinion, that fmooth fiir- 

' face obfervable in both thcfe barks. HdjoQ ailT 



i: ]_ 

" 1 oiite di oTTght, that it was better to take the bark 
from the body of the tree than from the branches, 
imagining that the bailc ftom the trunk or body of 
all trees muft in general be ftronger, let ks naturd 
tafte be what it will, than from its branches. This 
1 find to be ialn Caflla ; and I have been informed, 
that the large ligneous pieces of Caflia have afforded 
rather more oil in diftillation than the fine quilled 
fort, their weight being equal ; but upon trial I could 
not noake the bark from the trunk curl or roll up, as 
it ought to do, owing, as I fuppofc, to my unfkilful- 
nefs, or to rigidity, or the natural pofition of its fibres ; 
for the bark of the younger branches curled of it- 
felf, wanting hardly any other affiftance than the 
fun. 

I have already obfervcd, that Caflia is found in 
chewing to have a vifcidfnefs,' which Cinnamon has 
not. I have endeavoured to remove this in a little I 
fend you, Riarked B: pfdy let me know, if it an- 
fwcrs>, iaxid be alTured, it was taken from the younger 
branches oif'the tree, of which I lend you the feeds. 
.,1: icnd yw; alfo, marked C, fome of the bark 
taken from^ the £une tree ; as alfo fome of the leaves, 
marked D. 

' * I have lent you alfo ^ little of the bark of the 
trunk of a tree, which, tho' called Caffia, feems not 
to be fb, marked E ; and alfo the leaves of the fame 
tree* marked F. 

?.v2 EN^D^^^aSv^^tjeth Volume* 
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Philosophical Transactions,. 



I alwil c ni aidi avomoT oijbanuovfiabn^ avsd i Jon 
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yjf Dr. J; Huxham J with fome addUional ones "bV 
r" Dr. W. Watfon. page +28. -^i^->^i^i«: 
^ ■ ■ on its difftrcnc temj5tnitufe A fidy- 

ftone from riwt obfcrved at Plymouth, bciwecn Juif^y 

and 14, 1 757, p. 488. 
jikenftde, Mark, Nfi D. hig obfervatiena on cbe origin aad 
M ufe of the lymphatic veflcls in animals, p^$22^^ r-tiuv 
jilga Marina lali/elioj obfervations on ic, p. 63 1 . -^^ ^ *. 
jiUegatcr<t the foffil bones of one, found the (ea-in 

near Whitby, p. 688. ' 
jlnuricay North,, account of an earthquake felt in it Nov. 

18. 1755. p. I. 
jimerican Sea Sun-Crown, oblervations oojit,: 843. 
jlntiquiiies^ accounts of the late difcov«rics of fome at 

HercuJaneum, p. 4^ 8^. 6x0^ 
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'Aneurifnt, fefflafkable cafe of one in the princ5>al artery of 

the thigh, p. 363. ,> ^, 
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— - of the Sea Polypus, p. 777- 

Bark, remarkable cafe of its efficacy in a mortification. 
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a fever, p. 009. , 
Barnacles, an account of fcvcral rare fpecies, p. 8^ 
Bajier,]oh. obfcrvationes dc corallmis, iifqoc inVidentibuf 

Polypis, aliifque animalculis marinis, p. 258. 
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" (hore near Whitby, p. 
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CornNvall, P- 5'* a ^ i 1 • 
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the weft parts of Cornwall, Ju>y 15. 1757^ P- 499- 
"Bradley, James, D. D. his obfcrvations on the comet of 
, Sept. and Ofl. 1757, p. 408. 

' BrakVnridge, Itev.^m. D. D. his anfwer to the Rev Mr. 
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.^.v..t!^^.F^°Pl*= 0^ England, p. ^ ^^^^ 
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diflertation upon them, p. 7^^!. 
Charts and Maps, a (horc difTerration on them, p. 563^ 
Qbevalier, Joan, obfcrvacio eclipfis lun« die 27 Martii 755,. 
^. Oliflipone habita, p. 374. 

•■ r-T-r — -die 30 Julii 1 757,. 

Olifiipone habita, p. 769. 

obfcrvationes eclipfium fatellitun? Joviv 



OlilTjpone habkse, p. 377. 

-, ^c. obfervationcs eclipfium fafcUitum 



Jovis, anno 1757, OIifl"»pone habitie, p. 378. 

et Theodor. dc Alouid^i, ojjfervationes 



- r - g g ^— - - -^mm • ^ W 

cclipfis lunac die 4 Feb.. ^757, OJly(r||>oi}f habits,. 

p. 376. - iT.J.iu. I 

^ <oni. „' , ^ J 5lqo3flK.i_- 
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CtfamMi^ t difcourfc on it, by Taylor White, Efq-, p. fi^' 
Di/f, a Parthian, with aGrik and Parthian legend, feme 

remarlcs on it, p. 175- , . , 

Collet, John, M. D. his letter concerning the peat-pit near 

Newbury in Berk(hire, p. 109. 
Comet y obfervations on that of Sept. a«d Od, 1757, made 

at the Royal Obfervatory, p. 40S. 
- ^ made 

at the Hague, p. 438- < u. j • u l ^ 

Convulfive FitJ^ cafe of a boy troubled with them, cured 
' by the difchargp of worms, p. ^18. 
ConvuIJions, fomc extraordinary eflPcds arVBng from them, 

p 743- 

CoralT^dj a very fingular kind from the Indies, p. 159. 
CoralUnis de, iifque infidentibus polypis, aliifquc animaU 

cuiis marinis obfcrvationes, p. 258. 
Cornwall^ account of an earthquake in the weft parts of it, 

July 15, I75Z. P; 499-. . . , . ^ 
Cormi Solis Marmt Amencani, obfervations on it, p. 643. 

• D 

Va Cofitiy Emtnud Mendez, his account of the imprcffioni 

of plants on the flatea of coals, p. 228. 
Darwin^ Errfmus M. D. his remarks on the opinion of 

Henry Elet, ETq-, concerning the afccnt of vapour, 

p. 240^ 

jietiriMWty of a fever, an extraordinary cafe of the efficacy 
of the bark in one, p. 609. 

Difeafes, €fit6b of dednaty in the cure of fomc parti- 
cular ones, p. 695. 

^dfoH and Mountwie, tables of the variation of the mag- 
netic needle by them, adapted to every 5 degrees of lat. 

' and long, in the more frequented oceans, p. 329. 

DoUond, Mr. John, bis account of fome experiments con- 
cerning the different refrangibility of light, p. 7^' 

Dujiy Blacky an extraordinary (howcr, which fell in the 
iOand of Zetland, 06t 20. 1755, p. 297- 

E Etb' 



rx<j6 n'ip^j^ loiti 4 r€»^.ao ^Jhootftib « jnmwK^ 
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Earthquake, account of one in tHcnil AWtf^drt^ffrr * -Ja 
ihc Haft todies, Nov. and D^c. iyz6^ r ; ' V 

~ parts cjf Corn, 

wall,. July 15, 1757, p. 4da.»WJ ••^ - 

~"T:T— — -^^t^aKWfertf-ld in Surrey, and 

Edenbndgc m Kent, Jnw. g^', Tn ^^^ p. 614. 

— ] at Hefttilancum, p."^i'^.'^^ 

. .""^ 'fn Krv> FnfThipd, snd rfi'c 

neighbouring parts of America, p. r. 

obfcrvations uporf a very pamcuiai tho' ffi'^ht 

one, p. 645. ° 

EcUi>fts lunaris fafta Mathti, a P. Joanne Wcndlinaen, die 
30 Julii, 1757, p; 640. ° ^ 

— — luns obfervatio, die 30 Julii, - - Oliffippnc 
habita, p. 769.-^ ' pfuii.i ii* .AJJJah 

"TT ^'^27 Vlivih, ij^i Ofiffirionc 

habita, p. 374. ' ....r^^': ... / ' « , 

■ dw:-4 Fcbrtiarii, 1757, OliflTi- 

pone habita, p. 376. ^-^ ^ 

Eclip/ium fatellitum Jovis obfervationes, OliMpone habil^> 
anno 1757, p. 978. 

• — ^ obfervationeSjOIinihone habitaj 

p. 377. . .rjiw , 

Edyjlone, remarks on the different temperaturs of flie A"' 
there from that obfervcd at Plyfitbuch^ brtwccn July 7 
and 14, 1757, p. 488. ' . - 

Edenbridge, account of an earthquake fdt tlierc, Jan. 24... 

1758, p. 614, . ^ ^ 

Edwardj, Mr. Geo. his obfcrvations on an qvenmg. or 

rather nodurnal, fdar Iris, p. :o.\ 

; • — account oi a new-difcovcred /pc- 

cies of fnipe, or tnnga, p. 25 -. 

Henry, Kfq*, remarks on his opinion concerning the 
afccnt of vapouf, p. 2j^o. 
EUilrUity^ the cfFcfts ot^ i( in paralytic calcs, p. 48^. 

50, 5 U ElairUiiy^ 
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ElMcky. further account i» cffffts in cutwg Comet 

difcafcs, p-6^5,y . , , * 

— its vinuc ip-thc^fureof aptllcy* 

Mr. JoKn, his account of a wd coral from the Eaft 
Indiea, ofTi^k>vm,fia»4ar Jdntl, p, 189- I"- , ' • 
.1 ' '\ — — rcmarkft on Dr. J«4). Baftci's obfcrva- 
tionw de corallinis, &c. p. 280. 

anlwcr to the remarks upon his letter 



to Philip CaMcrct Wcbib„EUqi p. 44i- 



Barnacles, p, 845. , ;>r- • > v-* 
. , Henry., ,^i$.^qHqt,pf tlic^heai of the wcaihtf 

in Georgia,, p-7,54«»v/ )r: T'd •'f+i ^rtv^fnos .Vt**^' 
Equnior, Tcrrcrh-iaJ, , Fcfolution of a general propofition. 
for drterQ>ining the horary alteration of the pofition ot 
it, p 4i6» ...J. .c| 

.q ,nCK3B3rlijr:)rn s Jnio 
• ' "^0 lojfiin'v £ TO : ' "Of. _,'io :.' -' *;V*-v.* 
Fsu<iiiitr, Francis,. Efs? his account si^.t^n xxtraordmarj^ 

Itorm of hail m Virginia, p. 746. 
Fire-Engine, further cxperimerjo for increaGng the quan- 
tity of llciini in it, p. 179, . -r. tn x:> : r.-V* 
_-j^-^.3ttqTip; t<:^ improve mt matvicr of working. 

vehtiiators^y tiic help of it, p. 727. , 
f;/2-Gf'v?/^/*.Keane, Eloi .^is furthirr experiments for in-v. 
cix;afingthiqu^ijv.^ a<jamin a6fc-eng'm^^ p- 37^ , 
• — — experiments on applying Dr. 

engine, p. 53. .8^^ Q 

of the %e-t;n^<;^ P;^^ji7;£m^p/:) - , vM - . . , , - 
r/expr^^Mny an accovjnt -Opone roEn out vn its whole . 

extent, together with ihc firft joii.t of ihc thumb, p. 617. 

f0rh's, Jpr. Q^Ofge^ Ki^ letter concerning the Patella,, of 

tii^pa*il£rK&ii'at>rn^uda, p. 

*^ Vi '"^ Forjfer^ 
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die parifli of Orm ShxfM^ with o^er^ofk, I. -jliife 

"hn df tfit people of Knghn^^^ fi^^^f : -i^ 
Fr///7/, fofTil, and other bodies/ ^iiijetiTfiyefdlih&Pjn 
the ifland of Shepqr» p.^x^^''"*^^ ■■ 

fits b]r Ae'^ 



Gali-Jiones, two extraordinary cafes rciatihg tolhttrf;^^], 
Ga«^/7, F. his dcfcription of the jjTaii'of Peking; B^Jjo^T^ 
Georgia, account of the heat of the weather thcr^^'^SPi 
Cla/s, in windows, diflcrtation on the antiquity of it, pVe^R^ 
Ca^ty^ specific, of fiirmg men, cflay towardi ifcciuii- 
logk^ 11.30. ^ ^ <!W 

bark in a mornfioKioil, p. 329* 
Cuadaloupe, Iflc of,^ account SP t Tifindon of leDroa^ 

.^4.r .q ,Einij|n V m lud 'to m:otl 



/ of the air, July 1 757, rcnttrltf bn h by W. WdAalA 
aiid Dr. WatfoQ, p. 428. '^A T r nr^na 

— r- of the wcttiier in Georma.^aScdWWU^lfi ^'PJ'' 

Nicholai. cm^^ 
SuccuLrcpeita, iriidhcfll,' p. 1^^;^ taiJ^*j.f^T^ T 
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INDEX. 

JJome^ Robert, Surgeon, his account of the flexor tcndSn 

torn out in its whole extent, and the firft. joint of th^ 

thumb torn oIT, p. dj^i 
Horned Cattle^ the ufefulncfs of inocuJarion tOrprevent the 

contagious difteraper among them, p. c^iS, 
Huxbamy John, M. D. hi$ remarks oa the heat of the air» 

July i757» p. 428. 
— on the extraordinary 

heat of the weather in July 1757, p. 523. 

i 

' J^ty^ Nicholas, his account of a man, whofe inteftints, 8cc. 
all cohered, and who after death fell under Jiis inrpcdtieny . 
p. 550. 

lUum^ the gut, cut thro* by a knife, inftancc of the fuc- 

cefsful treatment of it, p. 35. 
InJigo plant,, d^&s of it, sad of the opuntia, or prickly 

pear, in colouring the juices of living animals, p. 296. 
Inoculation^ its ureiulnefs on horned cattle, to prevent the. 

contagious diftemper among them, p. ^2 8 . 
Intejlinesy remarkable cafe of the cohefioiis of ail of them 

in a man, p. f^ ^o. • 
Jobnfionty James, M. 0. his account of two extraordinary 

cafes of gall-ftones, p. 543. 
/m, folar, obfervations on an evening, or rather no6burnal 

one, p. 293. , 

K. 

Klinkenherg, Mr. Di his ohfervaiions upon the .comet in 
Sept. and oa. ty^jt. p.. 483. 

. T . . 

La^eahy experiment to prove that fait of fteel does not 

enter them, p. ^94. 

Lanreaiki efte4s of a ftorm of thunder and lightning. 

there, June 27, 1756, p. 104. 

L^ard^ Daniel Peter, M. D. his account of an extraordw 

pary cafe of a dilcafed eye, p. 747. . . - 

. ~ La^ardy, 
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JJ^ard^ Dantel Peter, M. D. his difcourfe on the ufcful- 

nefs of inoculating the horned caule, p. c^z%, 
Leprotts pcrfons in the ifle of Guadaloupc, account of a 

vifitation of them, p. 38. 
Lejiivitbiel^ in Cornwall, cffedls of lightning upon the 

church and ileeple there, p. 198. 
Lewis, William, M. B. his txpcrimental exami/iation of 

Platina, Paper V. and VI. p. 148, 156. • 
Lichen, memoir concerning it, p. 6<;2. 
Light, fonie experiments concerning its different refrangi- 

bility, p. 7 ? ^ . 

Ughtning^ its ciTcds upon the church and ftecpic of Left- 

withiel in Cornwall, p. 198. 
Limax non cochleata, obfervations on it, p. 585, 
Lifne-wa/er, its lichontriptic virtue, p. 386. 
Limpet FiJb, found at Bermuda, account of it, p. 8^^ 
Linnaus^ his account of the faculty called Vigilix Florum, 

with an enumeration of feveral plants fubjeft to that law, 

p. /;o6. 

Lingjield, in Surry, account of an earthquake felt there, 

Jan. 24, 1758, p. 614. 
kooe, efFe<5ls of a llorm of thunder and lightning there, 

June 27, 1756, p. 104. ., j ly. c.uir.^ ^- ^ 

Maps, Geographical, the beft form bf them', p. 55 ?v ' ^' 

— and Charts, a fhort diflcrtation on them^ p. ^6f, ^ 

Magmtifm, and Polarity, given to brafs, p. 774. 

Malverne waters, their good cfffeds, p. 23. 

Memoir, an hiftorical one oiv the genus of plartts called 
Lichen, Ufnea, Coralloides, and Lichenoides, p. 652. 

MiTiy Kving, eflfay towards afccrtaining their fpecific gra- 
vity, p. 30. ^^'-'i vi>uj| o' 1: 

Milles, iercmiah, D. D. letters to htm, with account's of 
the effeds of thunder and lightning at Lode and Lan- 
reath, June 27, lys^, p. 104. 

his account of thd Carlfba^ Tr^t- 

rcl waters in Bohemia, p. 25. ' < 

Miller. 



MilicTt Mr. rtilip, concerning tfic'eflcfts of a itorm if 

Wigton ifvCumbcrI«uid,',p. '94' ^^^^^ 

— his remartcs on V Tetter oF Mr. John 
Ellis 10 P. C. Webb, Elq; printed in Phil. Tranf. vol. 
xlix. part ii. p. M, — p. 430. 
Mitcbell, Sir Andrew, his account of an extraordinary 

Ihower Qf black <^^U^:Mj^i^6^!^> ^,^'^^^<^r. 

Mixtures^ efFervcfcent, ftrange effc<5h of fome, p. 19.^ 
Meffat, in Annandale, a new ^ oicdicinai welf latejy di/co- 

ycred tlicre, .p. X17.. -f. - . . 
Moritjicatioftt icn)^^b\e cmCacy of tht wrkm one, p. 

,^Vccounl ' of Jome" tre^i' ^^ifcovcrcd under- ^ 

ground on the fhore there, p- 51. ^ ' 
Mounfiy^^Jam^, M. D. his account of the ftrange cffcjffci^ 

of Tome effcrvefcent mix'turesi p. 19. ^ 
jMtmn/ainf anci Dodron, tables ofth^ variation of the niag;^-, 

netic needJc by thcm,j adapted to every, five degrees of 

lac. and lon^^in the more frequented oceans, p. 329. ,p 
— '-^—il — Wm. his dilTertation on maps and charts, p, 553. 
Murdoch^ Patrick, his defcriptioa of the beft form of geo- 

graphtcal mapf, p. 553. 

^— r — - his trigonometry abridged, p. 538. 

Munckley, Nich/ M.TX. b is account of the extraordinary 

efficacy of the bark in the dd^riuin of a fever, p. 6op. ' 

.... •ri' n .'Tin->nt.5r» 

Needle^ pagnctic, its variation, p. 329. ^ . 

A^<fw £«fW</.' ^coiuflt of '^Q there, Nov. 

'755* P'^- , I 1 

10^. . . 

^'l^jfi^diff^ 4^^? ?^^?,^^frt medical hiftory of i^v 

NtxoHy Kev. John, A. M. his account of,foxnc of the anr 
t^^ui;,ica diicovered at Herculaneum, tec. ^p. SS. 

4 



men, Rev. John, jA. M. his account of ^..f^pBj?; 9^ 
Scrapis at Pozzuoli in Naples, p. i,66.l . , 7* ' 

• \ , . — r ,.... bis^ (iiffcjt^ tibh oif A e ^ti^uity 

of gUfsin wioJowSj p. 6"pV. " q , , . 

Norfolk Boy, obfcrvations <k\ the Cafe pf One,, y/ho Was 
cured of convulfive fits by the dirchargc 'of wornis.. 

Number o^' hit people o^^^fail^^^oB^^^^^^ 

p. 356> ^57y ^^i- 3gnEifi\jnt,)b7-.,i/ ..-.>-4a. 

Ohfcrvationes anatomlco-medioc de monftrd bicorporco 
virgineo, p. 3 1 1 . ^"^^ ^^<^^^iUL,^ .v . ^ . 

Oenantbe aquatica fucco vjrolb crocante of Lobcl, farther ac- 
count of its poifor.ous effcfls, p. S56. 
Oily its efficacy, taken as a vermifuge, p» 83^. 
O/^*-^ " ' ' ' " ' ' 

y 

plant, fa colour Ing^thcjuicc'k. of liyff^^^^ p. a p'i?? 

Ortboccratitis, de rariorl q^Uac1aayj^e^c^,'m Su(pla re perta, 

iraftatu^, p. tfo2. u^!^V r a~i >. 

Om;«, Rev. Richard, his i^MM hi i 'Uy 

vulfive fits by the difcharge of worms^ p.*5iSA ^^^3^ 
Oxford^ account of the black affi^ i^re>"p7G9j^7^^^^^ 

Paderniy Camillo, his account of the late difcoverics at 
Herculaneum, p. 49. • ^ • . tr 

.-. 'ot"^ ^##at 

culaneam, and of fomc f^tte dfrcoVef^^'fhi^re; 
Palftyy inftance of the cure of it by cicdlritWl, j^^st ' - - 
Pantbeotty at Roflae,'^c6unl ofmd'alF^wifittiPrtliikw^^^ 

it, p 115. -^.^ 
Farfoniy James, Pvf . D. liis aCcb'tl^rtt^HroM^mdoV^S^^^ 
tumours upon the head of a xnvvi<V^t. Baix^ioiotneW s 
Horpiral, f . 350.; ^ 'i^^ n^r v.n x-c.. - 



d by Google 



I N D E X. 

PurfoffSy Jjm«s, M. D. bis account of fo(Bl fruiur, and 
other bodies, fouiKi in the iOand of Shepcy, p. 396. 

Paralytic cafes, the cffeds of eleftricity in thcn\, p. 481. 

Patella^ or Limpet-tilh, found at Btrmuda, account of it, 
p. 8^ 

Peyjfonely John Andrew, M. D. his account of a vifita- 
tion of the leprous perfons in the iQe of Guadabupe, 

p. 3S. . 

. his obfervations on the 

worms that form fponges, p. .^qo. 
obfervations on the 

Limax non cochlcata purpur fcrens, p. 585. 
— — ^ obfervations on the 

Alga marina latifolia, p. 63 r. 
— obfervations on a 

flight but very particular earthquake, p. 64^. 
' — : obfervations on the 

Manchenille apple, p. 772. 
' obfervations on the 

Corona Solis Marina Americana, or American Sca-Sun- 

Crown, p. 84J, 
Peat-pity account of one near Newbury in Berkfhire, p, 

109. 

feople of England, concerning the number of them, p« 
457- 

' ■ an anfvver to Mr. Forfter's letter, 

concerning their number and incrcafe, 465. 

Peking, a dcfcriplion of the plan of it, p. 704. 

Perry, Mr. his letter to Dr. Stukeley., concerning tlic 
Earthquake at Sumatra in Nov. and Dec. 1756, p. 491. 

Phetnician numeral charaders anciently ufed at Sidon, dif- 
fertation on them, p. 791. 

Plants, impreflions of them on the flates of coals, p. 

catalogue of the fifty from Ch'elfea Garden, for 

obfervation* on the fleep of them, p. /;o6. 

• catalogue of the fifty irom Chelfea Garden, for 

i757> P- ^4^- Platitta, 



INDEX. 

FUiina^ experimental cxainination of it. Paper V. and VI. 
p. 148, 156. 

Piatt, Mr. Jorhua, hb account of the foffij thigh-bone of 
an animai dug up at Stonesficld, near Woodftock, p. 

Polarity and Magnetifm, communicated to brafs, p, 774. 
Polypus, Sea, account of it, p. 277. 
Pozxuoli, account of the temple of Serapis there, p. 166. 
Pojifcript to Dr. Whytt's obfervations on Lord WaJpolc't 
cafe, p. 385. 

Pringle, John, M. D. on the virtues of ibap in diffolving 
the ilone, p. 221, 

. his account of the eflfcas of eledbicky 

in paralytic cafes, p. 481. 
Problems, iioperimetricaJ, a further attempt to facilitate 

the folution of them, p. 62 3. 
Pulteney, M. Richard, his Botanical and medical hillory 

of the Sohuiura Lethale, p. 62. 

" ■ his obfervations on the flcep gf 

plants, p. ^06. 

Pulfi, qoicknefs of it in coughs, attended with inferftion 
of the lungs, Icffened by biifters, p. 563, 

R 

Rilijler. Parifh, extraft of that in Great SheSbrd in Berk- 
fiiire, with obfervatibns, p. ^56. 

Remarks on Dr. Job Bafter*8 Obfcrvadones de corallinis 
&c. p. 280. * 

Robcrtjoj^ Mr. John, his cflay towards afcenaining the 
fpecific gravity of living men, p. 30. 

— account of an extraordinary 

operation performed in Portfmouth dock-yard, p. 288. 

' , . .J of the iail of water 

under bridges, p. 492. 

S 

Salt-water, experiments on applying Dr. Halca's method" 
of diftilhng it to tlic ftcam-cngine, p, 52. 

50. 5 X SatelUtt, 
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SaitlUtty concerning the irregularities in the motion of one, 
arifmg from the fphcroidical figure of its primary planer, 
p. 807. 

Sea-water t method of making it frefli with wood- attics, 
P- 635- 

Sea Alga with broad leaves, obfervations on it, p. 6^1. 
Series^ invention of a general method for determining the 

fum of every 2d, 3d, 4th, 5th, &c. term of one, taken 

in order, p. 757. 
Serapis^ Temple of, at Pozzuoli, account of it, p. 166. 
Sbepey I Hand, account of foHil fruits, and other bodies, 

found there, p. 396. 
Shorty James, M. A. his account of fonie experiments 

concerning the different refrangibility of light by Mr. 
: John DoUond, p, 733. 

Shefford^ Great, extradt of the parifli regiftcr there, with 

obfervations, p. 356. 
Simpfon, Mr. Tho. his refolution of a general propofition 

for determining the horary alteration of the tcrreilrial 

equator, &c. p. 416. 
, • further attempt to facilitate the re- 
folution of ifoperi metrical problems, p. 62^. 
■ invention of a general method for 

determining the fum of every 2d, 3d, 4th, or 5th, &c. 

term of a fcries, taken in order, p. 757. 
Skeleton of an animal, defcnption of a foffil one found in 

the alum rock near Whitby, p. 786. 
Slates of Coals, account of the impreflions of plants on 

fome, p. 228. 
Sleep of plants, obfervations on it, p. cjoS. 
SmeatoHy Mr. John, concerning the efFc6h of lightning 

upon the church and fteeple of Leftwithiel in Cornwall, 
• p. 198. 

• — — his remarks on the different tempera- 
ture of the air at Edyftone, from that obfcrved at Ply- 
mouth, between July 7th and 14th, 1 757, p. 4S8. • 

Snails the naked, producing purple, obfervations on it, p. 
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Snipt^ or Tringa, a new-difcovered fpecies of it, p. 255. 
Solarium Lethale, Bella- Donna, or Deadly Nightlhade, brief 

botanical and medical hiftory of it, p. 62. 
Soap^ its virtues in diffolving the ftone, p. 221, 386. 
Spongesy formed by worms, new obfervations on them, 

p. 590. 

Steam Engine^ experiments on applying Dr. Halcs's method 

of diftill.ng fait- water to it, p. 53. 
Steamy farther experiments for increafing the quantity of it 

in a fire-engine, p. <;70. 
Stone^ the virtues of foap in diflTolving it, p. 221. 
Stones^ remarkable ini^ance of four rough ones difcovered 

in an human urinary bladder, extracted by the lateral 

method of cutting for the ftone, p. 579. 
Storm, effe<5ts of one at Wigton in Cumberland, p. 194. 

. ■ at Looe and Lanreath, p. 104. 

Stonei field, account of the foHil thigh-bone of an animal 

dug up there, p. 524- 
Sumatra, Ifland of, account of an earthquake felt there in 

Nov. and Dec. 1756, p. 491. , . ...^.j. 

. Swinton, the Rev. John, his remarks on a Parthian coin 

with a Greek and Parthian legend, never before pub- 

lilhed, p. 175. 

diflcrtation upon the Phoeni- 

. cian, numeral charafters antiently ufed at Sidon. p. 791. 

T 

^ahles of the variation of the magnetic needle, a fctt, 
which exhibit the refult of upwards of fifty thoUfand 
obfervations, adapted to every five degrees of lat. and 
. long, in the more frequented oceans, p. ^29.- 

Tendon, Flexor, one torn out in its whole extent, and the 
hrft joint of the thumb torn off, p. 6iy. " . 

Thermometer^ ftaie of it at the Hague, Jan. 9, 1757. 
p. 148. 

Thermometers, dcfcription of fomc for particular ufes, 
p. 300. 

5X2 ^ Tbigih 
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^tgh'^ni of a large animal, a fbflil due dug tip at 

Stoncsfield, near Woodftoclc, In Oxfordfhire, p. 524. 
Thunder and Lightning, the effects of them in the pariihei 

of Looe and Lanrcaih, Jude27th, 1756, p. 104. 
'forkos^ Juft. Joan, obfervariones anaconMco-mcdicse dc 

nnonftro bicorporco virginco, p. 311. 
Trovers^ Mr. Peter, his fuccefsful treatment of the gut 

ileum cut thro* by a knife, p. 35. 
Trees, fome difcovcred under-ground on the {hore at 

MountVBay in Cornwall, p. 51. 
Trembkyt Mr. Abraham, extraft of a letter from him on 

fcvcrai curious fulgefts of natural hiftory, p. 5S. 
• — his ftatc of the tiicrrf}omeeer at 

the Hague, Jan. 9, 1757, p. J 48. 
Trigonometry^ abridgement of it, p. 53??« 
Tumours^ feme extraordinary ones upon the head of -a mail 

in St. BartholomcwVHorpital, p. 350. 
Tringa, or Snipe, account of a ncw-diicovered ipecies. 

Vapour y remarks on the opinion of Henry Eeles, Efqv con- 
cerning the afcent of ir, p. 240. 

Ventilators^ attempt to improve the manner of working 
them by the help of a fire-engine, p. 727. 

VeJelSt lymphatic, of animals, obfervations on their origin 
and ufe, p. 322. 

VigiH£ Jtprum, account of that faculty, p. 50^. 

Virginia^ remarkable ftorm of hail there, p. 74^' 
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9f^ally John, M.D. concerning the good cffe^h of Mal- 
▼cmc waters, p. 23. 

his obfervations on the cafe of the Nor- 



folk Boy cured of conrulGons by the difcharge of worms, 
p. 8^6. 

IValmrJIey, Mr. Charts, hia letter on the irregular motions 

of a fatellite, p. 802. 
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talker, Mr. John, his account of A ntvr metficinal well 
latclv diicovered at Mofifac in Annandalc, 117. 

WalfoU't Lord Horace, fequcl to his account of his own 
cafe (Phil. Tranf. vd. xlvii. p. 4^5 & 472.) p. 205. 

IVardt John, LL.D. letter communicated by him, with 
an account of the alterations making in the Pantheon at 
Rome, p. 1 1 5. » 

. 1 Us account of the black alllze at Ox- 

ford, p. 69 

Wdrner, Jof. Surgeon, his account of a remarkable cafe 

of an aneurifm, &c. p. 36^, 
inftance of four rough ftones 

cxtr4<fted from the urinary bladder of a man, by the 

lateral method of cutting for the ftonc, p. 579.- 
Wattr^ account of its fall under bridges, p. 492. 
frelh, method of procuring it from fait water-with 

wood-afhes, p. 6^5. 
Water J, theCarifbad mineral, account of them, p. 25. 
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— — Malvcrne, the good eflfcifls of them, f>. 23* 
■ ■ medicinal, at Moffat in Annandale, account «f 

them, p. 117. Various experiments on them, p. 121. 
WatfoH^ William, M.D. memoir concerniog a genus of 
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— his account of fomtf excriM9r2&- 

nary effects arifmg from convulfions, p. 74^ 
— ' his further account of tlie poi- 

fonous elfeds of the Oenanthe aquatica fucco virofo crtt> 

canthc of Lobel, or Hemlock Dropwort, p. 8 96. 
^^ell^ medicinal, a new one difcovered iiear Moffat in A«« 

■nandale, p. 117. 
Wesibtr^ extraordinary heat of it in Joly 1757, p. 523. 

■ in Georgia, p. 754. 
PTendlsHgen, P. Joan, obiervatio eclipQs lunaris U^a Matriti* 

die 30 Julii 1 757, p. 640. 
fflfi/e^ Taylor, Efqi his difcourfe on the Cinamon, CafTia, 

or Canella, p. 860. fVbytt^ 
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JVhjtt, Roberf, M. D. his account of the Jithontrlpt/c vir- 
tue of the Carlfbad waters, lime-water and foap, p. ^85. 

concerning the remarkable efi^s of 
biifters in lefTening the quicknefs of the pulie in coughs 
attended with infardlion of the lungs, p. 569. 

Wigttn^ in Cumberland, cflfcfts of a Sana there, p. 194. 

JVintbropy Mr. Profeflbr, concerning an earthquake fi^t in 
New England, and the neighbouring parts of America, 

Nov. 18, 1755, P* I- 
H^indowSj diflertation on the andquky of glafs in them, 

p. 6q i. 

JVrighty Edward, M. D. his account of an experiment, 
whereby it appears that falc of fteel docs not enter the 
la^eals, p. <;94. 

JVood-aJhes, their ufe in dilliUlng firefh water from Tea- 
water, p. 62^ 

WooUer, Mr. ms dcfcription of the fofTjl fkeleton of an 
animal found in the ahim rock oear Whitby, p. 786. 

JVermSj account of a boy cured of convulfive fits by the 
difcharge of fome, p. 518. Other cafes of the hke 
nature, p. 839. 

« ■ ■ that form fponges, new obfervations on them» 

P' 590' 

Z 

Zetland^ ifland of, account of an extraordinary (howcr of 
black duft which fell there, 0(ft. %0i 1 755^ p. 297- 
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p. 769. /. 3- read the order of 

p. 791. /. 6. /ir Oxoot iintb a timma^ rt9d don. tmtk 

a fuU'pttnt. 

P. 792. /. 5. of tht quotations, for FrocL read Froel. 

In the Contemt t$ P«rt I. •/ this V^L P4lge 5. A SI. fir us,' 
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